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PREFACE 


This study is an attempt to analyze and to project the economic growth of 
Canada. It was designed to serve as an economic background for the explorations 
of the Royal Commission on Health Services into the health needs, requirements, 
demands and resources of Canadians, It is a study in fairly broad aggregates, and 
refers to leading industries and products only in a general way. But its theoretical 
base includes in an essential way the idea of leading products and industries. The 
study begins with an excursion into the area of general theory related to develop- 
ment, growth and employment. I was especially interested in exploring the theory 
of a connection between these areas, mainly out of concern for the recent and 
possibly recurrent unemployment problems facing the Western economies of North 
America. Unemployment, particularly if it is heavy, involves substantial economic 
losses to society. But its toll in wasted human lives must be counted as much 
greater than this. The majority of the unemployed cannot be blamed for their plight, 
for this arises from vast social, economic and technological forces against which 
the individual by himself is powerless. But society as a whole can hope to deal 
with these problems if it has the will to do so. Society faces two challenges, which 
are also of the nature of moral imperatives. 


The first of these is to create conditions which enable the unemployed to 
return to the self respect and dignity of participation in the nation’s production, 
while their families share adequately, and without stigma, in the nation’s 
consumption. The second imperative is to set about removing poverty and its 
causes, both internally and internationally through the pursuit of adequate soci- 
ological and economic policies. 


The world in which we live is in a continuous evolutionary process, changing 
not only the forms of life but also the forms of socio-economic systems. Man has 
a chance right now to influence the evolution of the latter. The great struggle in 
the world today is between the democratic and the totalitarian ideology and 
political economy. In the former the individual is free to make political and econ- 
omic choices within an environment created by the state — a state which is his 
servant, and which he can change. In the totalitarian world the state takes over the 
main political and economic decisions, as well as creating the environment. The 
state is the master of the individual, and can only be changed with extreme 
difficulty. 
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If the democratic societies are to survive as the“‘fittest’’, which in the 
short run can sometimes mean the strongest, they must be strong. But they must 
also develop and improve their systems until they will win the minds and hearts 
of men everywhere, especially in the newly evolving and less developed nations. 
Unemployment, instability, slow growth and poverty will win neither trials of 
strength, nor a following among the uncommitted countries. Yet our democratic 
societies permit these conditions to exist within the environment which the state 
provides, and within which free men are supposed to act. It is not that our socie- 
ties approve or condone such defective functioning of our system. It is just that 
we have not as yet seen fit to tackle the solutions to these problems with the same 
vigor and resourcefulness which we have applied to unlocking the secrets of the 
atom, or to exploring the mysteries of space. 


And so we return to some of the basic questions in our study: What are the 
determinants of economic growth? What are the determinants of employment? Are 
these in some way related? With regard to the last question, our analysis and 
empirical studies both suggest that there is indeed a mutual interaction between 
growth and employment. We cannot reach our optimal growth path in terms of both 
level and growth rate if we are suffering from unemployment. Conversely we cannot 
achieve continuing high level employment easily, and even in the short run, unless 
we understand the longer range growth forces which are present, and adapt our 
employment policies to them. Why is this so? 


The employment theory of the past has tended to say that full employment 
can be reached by expanding final demand, and that any demand will do. We may 
expand consumption, investment or government expenditures. Our growth theory 
suggests however that we are unlikely to achieve our objective if we encourage 
the wrong form of final demand — any form which is inconsistent or at cross 
purposes with the growth situation and the investment opportunities of that period. 
Indeed it is this latter point which leads us to the conclusion that detailed 
industry studies are necessary tools to assist in the over-all formulation of policies 
aiming at sturdy growth and high employment. 


In serving the purposes of the Royal Commission on Health Services, I was 
interested in providing background for questions on the extent to which economic 
growth would enable Canada to afford expanded health services, without displacing 
other services, should we as a wealthy society decide to move more rapidly in this 
direction. The analysis in this study suggests that we can indeed expand these 
services out of expected growth, without displacing any of our other present wants. 
It also suggests that if we proceed with such a programme from a position of 
unemployment, and possibly slow growth, that the programme itself will contribute 
to a more rapid rate of economic expansion and to a higher level of employment as 
well as solving many of our health problems. Rare is the policy which works on 
three major problems at once! 

I based my economic projections on an indepedent study of population 
projections for Canada, 1961 to 1991, undertaken by Dr. A. Stukel, Senior 
Statistician in the Central Mortgage and Housing Corporation and Lecturer in 


Advanced Statistics at the University of Ottawa, included in this Report as 
Appendix E, 
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This particular economic study was set up at the advice of Commissioner 
O.J. Firestone, of the Royal Commission on Health Services. He wanted the 
background economic analysis to be both empirical and econometric. I have tried 
to do both, and I would like to express my appreciation to Professor Firestone for 
encouraging the econometric work. It was indeed he who organized the formation 
of an econometric research project in Canada in 1947, under the initial guidance 
of Dr. Lawrence R. Klein. It was in this project that my career in econometrics got 
under way. I am grateful to Professor Firestone who has acted as editor of this 
volume, for past encouragement and for his advice throughout this project. 


I would also like to express my appreciation to our Chairman, Mr. Justice 
E.M. Hall of the Supreme Court of Canada, for his continuing interest in and 
support of the economic side of the Royal Commission’s studies. 


I am also grateful to our Research Director, Professor B.R. Blishen, now at 
Trent University, Peterborough, for his understanding and co-operation with this 
study and for a smooth-running co-ordination of it with the various related studies. 


The Dominion Bureau of Statistics and the Department of Trade and 
Commerce gave assistance and advice on the assembly and processing of the 
massive quantity of statistical data which went into this project. I am grateful for 
their assistance, but I alone am responsible for the final form in which the results 
appear. 


The handling of manuscript and statistical tables is a bulky operation in a 
study of this kind, and to Mrs. Helen Roney and the secretarial staff of the Royal 
Commission on Health Services, I extend my warm appreciation for their cheerful 
and efficient work, including much of the proofreading of the final results. 


Finally, I would like to thank my son Garry, now a student in Mathematics 
and Physics at the University of Toronto, for invaluable help during holidays 
over two years. This study owes a great deal to the cheerful, untiring, neat and 
careful work done by Garrv. 


T. M. Brown 


June 1964. 


Queen’s University, 
Kingston, Ontario. 
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CHAPTER 1 


PURPOSE AND PLAN 


This Study is an analysis and a projection of Canadian economic growth. 
Its purpose is to serve as broad economic background for the analysis and 
projection of demand for and supply of the services provided by the health indus- 
try in Canada. To achieve this we study the behaviour of the economy as a whole, 
but also any changes in the pattern of final demand which suggest a shift in public 
preferences reflecting potential expansion in the demands for health services. As 
we learn more about actual and potential economic growth of the global economy 
and improvement in the Canadian standard of living we also acquire some ideas 
about our increasing ability to pay for expanded health services without detri- 
ment to other goods and services currently desired by Canadians. 


Our project begins with a brief and general examination of the nature and 
theory of economic development and growth (Chapters 2 and 3). Following this 
we attempt an analysis of possible and likely causes for the recurrent interrupt- 
ions of sturdy growth at high level employment in the wealthy and mature 
economy (Chapter 4). This leads us to the difficult but vital area of appropriate 
economic policy for high employment and continuing economic growth (Chapter 5). 
Here too we look for the possibility of any connection between such policy and 
expansion of health services. 


With such theory and policy considerations as background, we then set out 
a brief statistical-historical record of Canadian growth from 1926 to 1961 (Chapter 
6). With these data we can test in a rough and impressionistic way, some of our 
earlier hypotheses and theories, and at the same time obtain a broad picture of 
how the Canadian economy behaved and grew over this period of 36 years. 


We next combine data with theory in a more formalistic way to derive three 
models of the behaviour of the economy. With these models we project into the 
future the trends observed in the past. Three separate projections are made, one 
with each of the models (Chapters 7—10). 


The models are of increasing order of complexity and detail. Each attempts 
to reduce the vast and detailed economic system to a small number of key varia- 
bles which are deemed crucial in the growth process. It is the estimated quantita- 
tive relationship or relationships among these variables which constitute the 
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model, These relationships acting and interacting together reflect the mechanisms 
and the rates with which each variable in the model affects the other variables. 


To anticipate our story somewhat, there appears to be a considerable growth 
potential in the Canadian economy. But whether we shall achieve this potential 
depends on our wisdom, will and skill in devising and implementing appropriate 
programmes of economic policy which will achieve both stabilization of the 
economy at high level employment and adequate growth. Our analysis suggests 
that these two goals are not unrelated. 


If the attainment of these goals appears to be within reach we must decide, 
as a democratic society, how we shall want to allocate our higher and growing 
standard of living. For economic resources in a sense are like a putty or plastic, 
are a basic value stuff, which can be moulded, within reason, and with the help 
of science and technology, into whatever final forms society most desires. It 
would appear that we are now beginning to give a higher place in our social 
preference system to the health services, as our economy becomes more wealthy 
and more mature. 


CHAPTER 2 


CONCEPTS OF ECONOMIC DEVELOPMENT 
AND ECONOMIC GROWTH 


Introduction 


Growth theory is still in its infancy, although it has a magnificent classical 
foundation, associated mainly with the name of Ricardo [7, 81]. The members of 
the classical school however tended to take a dismal view of growth prospects. 
They were too much influenced by the concept of diminishing returns and the 
stationary state. For them the resource base was fixed, and technology limited. 
But the modern world has seen both the resource base and technology forever 
expanding under man’s ingenuity. We have had a long period of experience with 
increasing returns in many industries, and are more inclined now to build this 
concept into our growth theories. There is accordingly much greater belief 
nowadays, fostered by scientific and technological advances, translated into 
material achievements, that man can have continuous economic growth, and can 
exercise considerable control over his economic destiny, while still maintaining 
democratic freedom. But to achieve this he must do much more scientific research 
on the workings of his economic system, and then apply his findings intelligently. 


In presenting a modern picture of economic development and growth, this 
author cannot make any claims to completeness. Growth theory, as we now 
understand it is a field of recent origin, and the bulk of the developments are post- 
Keynesian. Thus, within the limitations of its terms of reference, this study 
attempts to sum up the main features of theory as it has developed and then apply 
the theory to the Canadian scene, to achieve the objectives of this investigation. 


Three major contributions, all pre-war, open up the modern phase of our 
field. The first was Colin Clark’s trail-blazing study first written in the latter 
part of the 1930’s [13]. It can be thought of as relating to the theory of economic 
development. The second was a book by Eric Lundberg in 1937 [55]. The third was 
a seminal article by R.F. Harrod in 1939 [33]. The latter two works begin the 
modern study of growth. 


Since World War II the interest in development and growth theory has 
quickened. The impetus to the study of economic development came on one hand 
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from a realization by the less developed countries of their poverty and 
backwardness in comparison to the rest of the world, combined with a new feeling 
that something could and should be done about it. (As far back as 1933 Erich 
Zimmermann had written [88 p. 807] ‘‘... the ‘‘outs’”’ will not stand by idle, and 
hungrily watch the ‘‘ins”’ feast... rising nationalism will trample down vested 
rights; the Orient will try industrialization or die in the attempt...’’). As a 
modern postscript we might add that hungry men do not care much about ideology, 
but only about what will promise the quickest results. On the other hand the more 
developed or mature areas of the world began to take an interest in these countries 
partly on humanitarian grounds, and partly because of the cold struggle which 
began to develop between the democratic and totalitarian worlds. Could the less 
developed nations be influenced to draw closer to one group or the other by 
economic aid, and by persuasion regarding the merits of the opposing social, 
economic and political systems? 


The theory of economic development is vitally important to the less 
developed countries, and to the cold struggle which involves these areas, and 
ultimately all of us. For economic development is by no means an easy process, 
especially for an over-populated country. And without adequate theory and appro- 
priate practice economic and social programmes may fail, bringing disillusionment 
and setbacks in their wake. But this theory is also important to the more mature 
economies, since development continues to be an important component of their 
own growth processes. 


In this chapter we attempt to discuss mainly the development concept, but 
in relation to growth. In the next chapter we attempt to deal with the more 
aggregative and inclusive concept of growth. Before we proceed with our brief 
discussion of what is really a very big subject, it may be well to attempt a defi- 
nition of what we shall mean in this study by the term ‘‘economic development’’. 


Definition of Economic Development in Relation to Economic Growth 


In the terminology of this field the term ‘‘development’’ was used more in 
the early literature, while the term ‘‘growth’’ has been used almost exclusively in 
the last decade. One also notes what appears to be a tendency to use the term 
‘‘development’’ in relation to the underdeveloped areas, and ‘‘growth’’ with regard 
to the more mature countries. Development was used initially with the connotation 
of the stages of transition from primitive, mainly agricultural, production, to the 
full use of modern science and technology. Growth on the other hand was used to 
imply the expansion of output, or of output in relation to population or to labour 
input. Growth-can occur with or without ‘‘development’’, and is consequently the 
term with the wider meaning. This presumably explains the recent shift to the more 
comprehensive term. However, this writer still finds the term ‘‘development”’ to 
be useful as an analytical tool, and so makes considerable use of it in this study. 


Perhaps we can capture the spirit of what is meant in these terms, and make 
them more precise for analytical use if we define development in an economy to 
mean the infusion and the incorporation of science and technology into its 
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methods of production, accompanied or followed by major changes in the pattern of 
its industry, with a consequent rising and more variegated standard of living. Used 
in this sense, development is most pronounced in an economy’s history, in the 
stages when it begins to absorb a technology based on science, and to enter an 
‘industrial revolution’. In Rostow’s excellent delineation of stages in the 
process [72], the economy reaches maturity when it has absorbed and is applying 
a large proportion of the latest available science and technology. But development 
can then continue in lesser degree throughout its subsequent history after reaching 
maturity. It may even experience further sharp changes as new major discoveries 
and inventions occur, when entrepreneurs convert these into innovations [74]. 


Beginnings of Economic Development 


An underdeveloped or less developed economy in the modern sense is 
usually one in which some or all of the following conditions hold: the predominant 
industry is agriculture, or some other extractive industry; the man-land ratio is 
often excessively high; the availability of knowledge about the physicial world and 
its manipulation for progress is exceedingly low; there exist poor general health 
conditions, frightful diseases are prevelant, and average life expectancy may be 
as low as thirty years; the prevailing ethos of the society favours the perpetuation 
of ancestral institutions, traditional ways of thinking and doing; average real 
income is very low, and poverty is widespread but there is a small and wealthy 
ruling caste. 


If a society is to move out of its condition of underdevelopment, each of the 
conditions above must be changed; in fact a trend of change must be set in motion. 
But the combination of poverty and the traditional ruling caste combine to make a 
break-through into development exceedingly difficult and unlikely. For the 
improvement of techniques in the existing industry, and the creation of any new 
industry requires changed ways of thinking, and usually considerable quantities 
of capital goods. To build the capital goods, assuming sufficient knowledge, would 
first require extensive saving out of income. However it is very difficult or 
impossible for the poor of the society to save. Only the ruling caste can do this. 
Yet they do not want any process of change set up, whether of thinking or tech- 
nology. Nor do they as a rule invest their savings in productive capital in the 
sense used here. 


Rather their savings go into palaces, jewels, temples, mausoleums, and 
instruments of war — investments which perpetuate their system [47], and which 
are hence ‘productive’ from their point of view. Or, some of their savings may be 
placed abroad for safekeeping just in case the existing system cannot be 
maintained. 


Recent international and internal disruptions (e.g. World War II and aftermath, 
and a wave of nationalist feelings among the less fortunate people of the world) 
coupled with the shrinking space-time of air travel, and the spread of communi- 
cations in its many forms, have broken through the traditional systems of most 
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societies in every continent. Economic and technical aid, increased educational 
and health services given through the United Nations and by other means, as well 
as national efforts have helped to give people in the less developed countries the 
opportunities to strive for further improvements and for significant social change. 
The desire of these societies to follow the example of economic progress of the 
developed nations has created the intense interest on their part for economic 
development. The process is slow and painful, for the traditional system does 
not die easily. But once the desire is there, and the hold of tradition and the 
ruling caste are sufficiently weakened, the development process can begin. 


The society must now start to accumulate knowledge, science, technology, 
management and organizational skills, with the help of the more developed 
countries, and apply these to its methods of economic production. Productivity 
(real output per man, per man-hour, or per unit of resource input) which has 
remained relatively constant for ages begins to increase and carry the level of 
real income up with it. But the nature of production is such that most major 
improvements in methods of production require new tools, often of the kind that 
harness the great power of non-muscle, inanimate forms of energy. To buy or build 
these capital goods requires that a portion of the real income generated in any 
period be not consumed, but diverted to investment in these goods. 


Yet incomes at the very beginnings of development will usually be too low 
to generate sufficient saving to match the needed investment. Progress can 
accordingly be only very slow in these initial stages, unless outside help is 
forthcoming. At least this is generally the case. England and Japan, however, are 
notable examples of countries that were able to get development under way from 
their own internal savings. But it took England several centuries to reach ‘‘take- 
off’? and then move to ‘‘maturity’’ [72]. The United States and Canada on the other 
hand telescoped the process considerably through the use of savings from countries 
(mainly England) that had already reached maturity, and had surplus savings. 


This reflects a high degree of complementarity between the developing and 
the mature economies, with respect to saving and investing. In the former 
consumption needs out of new income are pressing, and the supply of saving tends 
to be too small relative to expanding investment needs. The reverse situation may 
develop in a mature economy. 


In the international scene of today time is more pressing. Underdeveloped 
countries must get outside help as did the United States and Canada, if they are 
to speed up their development programmes. At whatever pace they can accumulate 
knowledge, technology, skills and the ethos of economic development, their parallel 
investment needs should be matched by whatever supplementary saving is neces- 
sary from the outside world — not only on the grounds of good economic sense but 


also on the grounds of morality and humanity, and perhaps of the peace and 
survival of the human race. 


Given the changes outlined above, and outside help to accelerate the 
process, development can move at an improved pace. But one of the obstacles to 
development mentioned above may still provide a major barrier. This is 
overpopulation in relation to resources. Under this condition many would-be workers 
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are doomed to unemployment or underemployment (disguised unemployment) since 
their marginal productivity at work would be zero or negative. Labour is out of all 
proportion to land and capital. This condition generates untold misery, frustration, 
and very low average incomes. It produces a cheapening of human life and a 
lowering of the value of the individual. It is unfortunately the situation in which 
most of the less developed countries of today find themselves. And if these coun- 
tries are to succeed in their aims they must steadfastly attack this problem. A 
population programme or policy is needed to accompany the economic development 
programme. The development programme must attack one side of the problem by 
increasing the land and raw material resources and the capital stock with which 
labour works. The population programme must attack the other side of the problem 
and study possibilities of redeployment and education of population within the 
country, while at the same time encouraging a reduction in the birth rate. 


Continuing Process of Development 


In this section is presented a model of how development might begin and 
continue in a country in which overpopulation is not too serious. We begin by 
recalling that food production is the most fundamental economic activity in any 
society. Food becomes available to all in a mature economy in a manner which 
usually does not create major problems in its provision. But in the underdeveloped 
economy there is always an awareness of the urgency of food production, because 
70 to 90 per cent of the workers are likely to be engaged in this area, and there is 
still ever present hunger and ever present danger of famine. This condition exists 
because of low productivity and large population. It is accordingly in agriculture 
that it is most logical to begin to apply the tools of development — science, 
technology, management. 


The application of these tools will gradually increase agricultural 
productivity, and a surplus of labour will appear in this industry. At the same 
time agricultural incomes will increase, also as a result of the increased produc- 
tivity. Savings will begin to appear out of the increased incomes, facilitating the 
capital investment needed to apply more modern technology. The demand for food, 
a basic necessity, will eventually become inelastic further accentuating the trend 
to surplus workers. This inelasticity will depress prices, reducing the return on 
capital, and slowing down the widening of capital (duplication of existing 
technology) but not necessarily slowing down capital deepening (improving tech- 
nology using more capital per worker) if costs are thereby sufficiently cut. (This 
latter would be rather unlikely in an overpopulated country where the value of 
labour may be so low as to be almost a free service). 


With surplus labour and saving the development process can now take its 
next decisive and vital step. This is the creation of a new industry. While the 
basis for the new industry is available factors and technology — supply potential — 
a prime requisite for this step is demand. The goods produced by the new industry 
must be highly desired. Further, incomes must have risen sufficiently in the 
economy to enable the goods of the new industry to be demanded. The goods 
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produced by the new industry must be such that the output from additional 
resources moving into the industry will bring greater social satisfaction than 

if the additional resources were used in producing food. Since many industries 
would satisfy this criterion, that industry with the greatest potential increase in 
social satisfaction should be selected. It will provide the greatest rewards to 
shifting labour and capital. Such an industry might be the fabrication of cloth and 
clothing, or the construction of vital social capital for transportation and education. 


The important point to note now is that real income per worker or per unit of 
resources (team of labour, materials and capital) has gone up because of the new 
industry. The value of the marginal output of a unit of resources in the old industry 
was declining as inelastic demand and near saturation were reached. At the same 
time technology was creating surplus resources. But these surplus resources move 
into the new industry where demand is high and elastic. Their marginal produc- 
tivity and incomes become higher than they could be in the old industry. National 
income (real) rises from both increasing employment and from increasing marginal 
productivity of resources. Growth is occurring because of development. 


Now the tools for increasing productivity — science, technology, 
organization — can continue to be applied to the two industries. Incomes and 
savings will increase, but eventually inelastic demand and saturation will be 
approached by the second industry. All three of surplus labour, surplus saving and 
a market have now become available for the development of a third industry. Again 
it must be selected from a priority list as the industry which will yield the highest 
returns to a unit of resources. Again social satisfaction will be increased, the 
reward to labour and the profitability of capital and organization will increase, because 
of the high demand for the goods of the new industry. Growth is occurring because 
of development. Each industry in succession will tend to move along a sigmoid 
(/) time profile, the upper asymptotes of which may shift upward as population and 
real incomes grow. 


In the process of creating new industries out of productivity developments, 
market expansion and the reaching of market saturation in the old industries, a 
capital goods industry can be expected to develop. Up to this time it would proba- 
bly be necessary to import most of the capital goods needed for the development 
programme. But capital goods become increasingly vital in the development 
programme, and the market for them grows. The expanding domestic market grad- 
ually creates the possibility for this industry. Aiso a country that takes great pride 
in its growing technological abilities may want to hurry this industry along. It may 
not relish the inferior position of always importing its technology from others. And 
since technology and capital goods are at the heart of any development process, 
it may not want to be at the mercy of other countries in this vital part of its indus- 
try. There are of course major military overtones here. The matériel of war and 
defence become increasingly scientific, and in some instances can only be 
produced by the most advanced economic systems. 


At this point we may mention the likely growth of export industries in the 
development process. These industries are based on comparative advantage, and 
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their ultimate product is desired import goods. Their profitability hinges on com- 
parative advantage and the terms of trade. Often developing economies find that 
industries which export raw materials are initially easy to retain or introduce, and 
are initially of sufficient profitability. But it is usually found that such industries 
are only significant as a step in the development process, and that if the process 
is to continue new industries with more advanced technologies must be added. 
Such industries may aim at the domestic market, export markets, or both. 


A keynote phrase in the whole development concept is ‘‘social profitability’. 
The essence of any economic production is the creation of goods of greater value 
than the cost of the resources used up. There is nothing gained in converting 
resources into goods of only equal value. The cost of labour can be considered to 
be the cost of subsistence (a historically relative term). To the extent that wages 
and salaries are above this cost, labour is earning a profit '! on its human capital 
invested in education and skills. Profit is also earned on capital goods, and on 
enterprise or organization. This profit is computed on costs which are themselves 
at well above the “‘subsistence level’’ since part of the cost of producing 
material capital goods is the payment to labour cum human capital, the current 
wage-salary bill involved in producing the capital goods. And the total return on 
capital is based in part on its cost. In a team or unit of resources the composite 
profit earned can be called ‘‘social profit’’. Economic development permits ‘‘social 
profitability’’ to keep forever increasing. Wages are never driven back to a bare 
subsistence level, and a stationary state never need be reached. These conditions — 
subsistence and the stationary state — could be expected to happen but for the 
advent of the new industry. 


In the development process the product of each industry tends to pass through 
three stages of demand and profitability. In the first stage as the industry is born 
the product is a ‘‘luxury’’ with an elastic demand (e.g., the automobile). There 
are rewards to expansion of the industry. Expansion gradually brings the price 
down and the good is more widely used. Eventually it becomes built into the fabric 
of life in the society and has become, if not a subsistence need, at least a cultural 
need. At this stage fewer new users of the product are to be found, and the rate 
of growth of the industry starts to slow down or decrease. Demand becomes less 
elastic and eventually inelastic. The market has become saturated and only 
replacement demand is left. The industry may stop growing at this point, and 
adjust itself to satisfying replacement demand. If however the population and real 
income per capita continue to grow, the industry may still retain a modest growth 
rate. Its life cycle or time profile has followed the familiar sigmoid pattern 
mentioned above, but its upper asymptote may continue to shift upward with growth 
in population and real income. 


One warning is necessary however with regard to this assumed widening of 
the market. Social profitability and incomes must be reasonably distributed. Under 
complete laissez faire in this regard, vast differences in human skill, plus the 
effect of compound interest on capital ownership, soon create a very uneven or 


1 The term ‘‘profit’’ is being used here in a rather broad sense, to include all earnings above ‘‘basic’’ 
costs, It thus includes all of the economists’ concepts of interest, rent, quasi-rent, and pure profit. 
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skewed income distribution. Unless checked by inheritance taxes, progressive 
income taxation, welfare programmes and free education (this latter helps redress 
the distribution of human capital), the development process might grind to a halt. 
The mass markets, on which the social process of developments depends, might 
gradually dry up; and social unrest might follow effecting the basic foundation of 
the economic and political system. 


Our theory also leads us to deduce that the rate of profits in the old 
industries will reduce toward some minimum (the rate of interest on money, plus 
some allowance for uncertainty) as market saturation and inelastic demands are 
reached. Resources are thereby pushed from the old, and drawn to the new. At the 
same time we deduce that the relative importance of the old industries in the total 
industrial pattern will continue to decline. Thus as development proceeds 
agriculture may decline from 80 per cent of the value of total production to 10 or 
even 5 per cent. Manufacturing may in the process increase from nothing to 30 per 
cent. Currently its relative importance is starting to decline in favour of the 
service industries, in the most mature economies. 


In a country which is developing late in relation to more advanced countries, 
innovational possibilities are always available to be copied from the more devel- 
oped economies. But once such a country has caught up to the others, in the sense 
of having absorbed all of the existing technology available abroad, its rate of 
development must slow down. It can still continue to develop, but now it must 
await the new discoveries and inventions on which further development will 
depend, 


Growth in the mature society can come from new scientific, managerial and 
organizational discoveries occurring both inside the society, and in the outside 
world, These can continue to improve the productivities of all existing industries. 
But development in the mature society requires major discoveries and inventions, 
with new demands and major innovations. Only these can create the new industries, 
or alter existing industries drastically, on which development depends. 


In this connection, Schumpeter [74] has stressed the vital role of the 
innovator. In our discussion so far we have subsumed the presence of innovators, 
the dynamic people who lead the society through the necessary changes in 
economics, technology and social attitudes and ethos. Even in the mature society 
the innovator is vitally necessary if development is to continue. 


Examples of recent innovations producing new industries in the mature 
societies are: television, electronic computers, automated machinery, atomic energy, 
space exploration. 


It can be observed from even this recent list that the innovations behind 
development can occur on both the demand and the supply sides of the economy. 
On the demand side the innovation will involve, as we have already analysed, an 
important new product which consumers will desire very strongly. But what is the 
nature of innovations on the supply side? 


These arise from discoveries which revolutionize the production of goods 
already desired and demanded. The cost of production is now dramatically reduced 
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and output is gradually expanded, especially as the imitators [74] swarm into the 
field. Before this can happen however, the innovator can reap an abundant profit 
as reward for his daring and initiative. 


In order for the expansion of output to occur on a large scale there must be 
sufficient price and income elasticities of demand. (Cf. the Henry Ford story, 
providing a good example where these elasticities were high. The supply 
innovation in this case included the assembly line and other mass production 
techniques.) 


The Industrial Revolution in England began with supply innovations. The 
final goods involved were cotton and wool cloth. Markets included both the domes- 
tic population and many foreign countries. The main inventions which lifted the 
production functions for these goods to undreamed of levels were the Spinning 
Jenny, Mule, Cotton Gin, Power Loom, and finally the ubiquitous steam engine. 
Productivity rose and costs fell dramatically. The markets had sufficient breadth 
and demand was sufficiently elastic. The process, the revolution, was on its way. 


Note that many of the major innovations on the supply side have required 
vast investment in new capital goods. This is true of most development, whether 
it arises on the demand or the supply side of the economy. A capital goods indus- 
try ultimately becomes vital in the developing and maturing process. In our model 
of development, industry must now expand at two focal points. One is at the 
production of the new capital goods which are a major part of the revolutionary 
new technique. The other is at the expansion of the original industry, as the price 
of its final product is brought dramatically down and its output enjoys a great 
expansion. The increased employment, incomes and profitability now come about 
from producing the new capital, and from the increased productivity and the cost 
reduction in producing the final product desired. This new productivity is of course 
created by the new physical capital, and by the labour skills and knowledge 
(human capital) which creates and operates the new techniques. 


To sum up our discussion of ‘‘demand’’ development versus ‘‘supply”’ 
development we may observe that, in the former, profitability arises because 
demand for the new product is strong relative to supply, and hence price, for a 
time, is well above cost of production. But in the case of ‘‘supply’’ development, 
supply expands relative to given demand through cost reducing innovations. In the 
short run price is well above the cost of the innovator. Simultaneously demand 
usually starts to expand in the capital goods industry. 


The big innovations of the last two centuries can be classified as ‘‘demand’’, 
‘“‘supply”’ or ‘‘mixed’’. They include those mentioned above related to the produc- 
tion of cloth, followed by the developments in iron and steel, the steam railway 
in transportation, the generation of electricity and its use in industry and the 
home, the automobile, radio, television, electronic computation and automation, 
atomic energy and space engineering. 

Each of these innovations has required a new kind of capital equipment, and 
we have both gradual and sharply discontinuous changes in the character of our 
stock of physical, productive capital. 
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In recent times in the mature economies some parts of manufacturing have 
seemed to be approaching the stage of saturation of demand — especially in 
durable goods. A society reaching this stage has become wealthy indeed, and can 
be aptly called an ‘‘affluent society’’ [106]. In these societies no new manufactur- 
ing industry has yet appeared which has sufficient need for labour and capital to 
absorb the inevitable surplus of labour, capacity and savings generated by 
maturing industries as these saturate their markets and continue to make produc- 
tivity gains. This becomes one of the major problems of the mature and wealthy 
economy. How does it maintain vigorous growth with stability, at full employment? 
This is essentially the problem studied in Chapter 4. 


Part of the solution to this latter problem is made by a shift of demand and 
employment into the service industries. This shift is already observable on a 
considerable scale in Canada and the United States. It represents the last stage 
of economic development which history has so far revealed to us. This shift is of 
course of great relevance to the present social interest in health services. 


Role of Government in Economic Development 


It is now generally agreed by most social scientists that government is 
needed in a free and democratic economy to guide the economy toward the econ- 
omic goals of the society. In economic development government must indeed play 
a crucial role. At the outset it must provide vital social capital in forms like roads 
and harbours, social services like education and public health, and improved laws, 
business practices, and communications. In later stages there can be problems of 
unemployment and loss of wealth as old industries are stabilizing and new 
industries are just beginning to appear on the scene. Government can help to 
foresee these transition periods, and both speed them up and remove much of 
the hardships. 


In subsequent chapters we consider again the role of government, especially 
in relation to growth problems and the goal of full employment. 


Conclusions 


Economic development is the key to man’s escape from the vicious circle of 
poverty, and from the economist’s spectre of diminishing returns, subsistence 
wages and the stationary state. (With the proviso that account must be taken of the 
problems created by over-population.) It begins with new attitudes and with edu- 
cation. It proceeds by a sequence of developing industries, with each new industry 
arising out of new knowledge, but only made possible by an increase in produc- 
tivity in the older industries. This releases economic resources for the new 
industry. The innovations which generate the demand for the new industry may 
arise from the creation of a highly desired new final product, or from the discovery 
of a new technology for producing existing products. In the latter case the new 
‘industry’? forms in the capital goods sector. 
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It is the high initial profits of the new industry which generate its growth, 
for it is these which draw in new firms, and induce the earlier entrants to expand. 
The growth of the new industry increases the general welfare and progressively 
eliminates the super profits. 


As development proceeds its outward and visible signs become apparent in 
growing real incomes, a widening and more variegated range of goods open to the 
society, and a higher proportion of income saved. 


At this point we can close the circle of a mainly endogenous theory of de- 
velopment and growth. It is merely necessary to add to our analysis that growth 
in real income makes possible and facilitates the expansion of research and the 
development of knowledge. And it was knowledge, interacting with economic 
motives, which was the essential starting point of our whole process of de- 
velopment outlined above. This dynamic growth mechanism, a mutual feed-back 
interaction between knowledge and economic forces, can continue forever, as 
long as the channels to knowledge are kept open. 


The mature economies of today have passed through development of the 
primary extractive industries, the secondary, transformative manufacturing 
industries, and now perhaps enter an era of the service industries. With this phase 
we envisage the possibility of great welfare and health improvements and a vast 
widening and deepening of the cultural services — education, philosophy, religion, 
the arts, travel, entertainment and recreation, With this phase man at last may 
succeed, through a wise materialism, in escaping from the grasp of materialism; 
through having mastered the means of life, at last to learn and apply the ends of 
life. In this way we may be able to escape the problem Rostow raises of ‘‘secular 
Spiritual stagnation’’ [72]. But we still must pass Rostow’s pair of lions — modern 
weapons of mass destruction, and the paths yet to be taken by the newly 
developing nations. These problems are all related, and our time is short. 
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CHAPTER 3 


THEORY OF ECONOMIC GROWTH 
AND GROWTH POTENTIAL 


Background and Preliminary 


Modern theories of growth, as distinct from the classical theories are of 
fairly recent origin. They are intertwined with theories of economic development, 
with little attempt made explicitly to sort out any differences in meaning 
between these two concepts. They have followed closely on the heels of the 
Keynesian theory of employment [92]. It turns out that the growth and employ- 
ment theories are essentially complementary. If we wish to plan for continuous 
full employment, as distinct from full employment today, we must combine our 
growth theory with our employment theory. (Cf. Chapter 4 below.) Conversely if 
we wish to stay on our highest potential growth path we cannot tolerate unem- 
ployment.’ 


Three seminal writings are the main progenitors of what may be called the 
modern theory (or theories) of growth. These are the celebrated works of 
Lundberg [55], 1937; Harrod [33], 1939; and Domar [18], 1946. The children of 
these parents are now numerous, and continue to grow and multiply. The theory 
is still developing rapidly, and is still in a state of ferment. It has probably 
reached the stage where basic hypotheses and their deduced consequences 
should be more thoroughly tested with empirical data. Progress is beginning to 
appear in this direction. 


It is in this latter field that the present study hopes to make its main contribu- 
tion. Both an empirical and an econometric study of the growth of the Canadian 
economy appear in later chapters. These studies are then used as the bases of 
long-range projections of the future growth of the Canadian economy. 


The present and the next chapter are devoted to a presentation of some of 
the highlights of modern growth theory, and its relationship to employment 
theory. Selection is on the basis of fundamental concepts, and of relevance for 
the purposes of projection. This brief theoretical background provides a basis 
for looking at the recent statistical-historical record of growth in Canada in 
Chapter 6, and for model building and projection in the subsequent chapters. 


1 Except for a minimum amount due to frictional, seasonal or related causes. 
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Meaning of Growth and Its Relationship to Development 


In the preceding chapter we attempted to define the meaning of economic 
development. In this chapter we do the same for economic growth. Development 
was analyzed to mean the widening and diversification of the industrial pattern 
of a nation, accompanied by a rise in the standard of living and an increasing 
variegation in the choice of goods and services available to the public. To 
analyze the process of development we set up a model of how the process might 
occur. As Rostow had shown [72] it was necessary to disaggregate at least to 
the industry level to understand this process. 


Growth on the other hand is superficially a simpler concept. It merely 
means an increase in the gross real production and income available to the 
residents of a nation — an increase in its real Gross National Product (GNP). 
Clearly development produces growth, as long as the development is not wasted 
by unemployment. But growth can occur from a variety of other causes, without 
the dramatic processes of development taking place. Growth can be studied from 
the above simple point of view without disaggregation, although disaggregation 
may be needed to understand its basic causes. 


What are the possible causes of growth, other than the occurrence of deve- 
lopment? Firstly we can think of a growing population. As long as a fixed 
proportion of the population is at work, a growing population will tend to create 
an increase in GNP. It is merely necessary that the marginal productivity of 
workers be always greater than zero to assure that GNP will increase. The 
marginal productivity of workers will be greater than zero if they are in appro- 
priate proportions to the availability of natural resources and capital 
equipment. To maintain this situation with a growing population it will even- 
tually become necessary to expand existing technology. This must be done to 
keep capital facilities and materials in balance with the working population. 
This widening of capital also causes GNP to increase, and hence creates 
growth. 


Growth in GNP can occur on a similar basis if a larger proportion of an 
existing population becomes employed, or if the society decides to work longer 
hours. Thus if the labour force participation rates, or the employment rates of 
the labour force, or average annual hours of work increase, we can expect an 
increase in GNP. 


There is one further source of economic growth which is somewhat related 
to development, but which is less spectacular in nature and in magnitude. Also 
it is not associated with the creation of new industries, or of new products of 
any great significance. This growth arises from the fairly steady accretion of 
advances and improvements in education, workers’ skills, managerial skills, and 
administration; and from the myriad of lesser scientific and technological dis- 
coveries, inventions and minor innovations which occur year by year. It depends 
further on the spirit of the people engaged in the productive system — on their 
health, morale, zeal, social purposes and values — from which derive their 
intensity and effectiveness of effort. This heterogeneous collection of sources 
of economic growth can be summed up under the term socio-technical progress. 
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In the underdeveloped economy, development will clearly be the major 
source of its potential growth. In the mature economy development can still 
occur and act as a source of its economic growth — witness the recent new indus- 
tries and products related to television, electronic computers, automation, 
atomic energy, space. Sut perhaps the main sources of growth in the mature 
economy are represented by the increase of population, the widening of capital, 
and by socio-technical progress. 


Symbolic Representation of Growth and Its Causes 


The above list of sources of economic growth is not complete. However 
before attempting to add any refinements, it is worth while to summarize our 
position and clarify our concepts with the aid of mathematical symbols. Suppose 
we let O = the aggregate output of the economy. This could be represented by 
GNP. However for production analysis it is better to use the closely related 
concept of Gross Domestic Product (GDP), the rate of output of goods and 
services (in real or constant dollar terms) within the geographical boundaries 
of the economy. 


Any increase in O can be defined as positive growth. The instantaneous 
rate of change of output is the time derivative dO/dt, where t = time. If t is in 
units of one year, and O is the aggregate flow of goods (including services) in 
one year, then the instantaneous annual rate of growth of output is: 


(1)_1_ dO(t) _ *O(t). 
O(t) dt 7 


In terms of finite rather than instantaneous differences, we define 
(2) A O(t) = O(t) - O(t-1). Then 
(2a) *O(t) = A O(t). Expressing our growth rate as a percentage rate of growth 


O(t-1) 
per annum, we have 


(3) °O(t) = *O(t) x 100. 


Let us now express output and growth in terms of the causes outlined 
above. Let N = total population, pr; = average rate of participation of popula- 
tion in the labour force, er = proportion of labour force employed, or employment 
rate, h = average annual hours of work per worker, K = stock of materials, and 
capital equipment used in the productive system. Then the current technology 
can be represented by a production function which relates the rate of cutput to 
the average use of factor inputs, labour and capital, within a time period t. 


(4) O(t) = te COs rye ET atest y)s 
If we consider land, the total natural environment, to be a relatively constant 


factor of production, then it can be considered to be included within the func- 
tional form and parameters represented by f,. 
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The number of employed workers in the productive system can be 
abbreviated to N.pr;.er = N,., = number of paid workers, private sector, 
plus number of entrepreneurs and unpaid family workers, plus number of govern- 
ment employees = total number employed = N,. Labour input into production is 
total man-hours of work = N,h = L. Our production function can now be 
abbreviated to 


(5) 0:=; f(,K). 


Our formulas express the concept that real output can increase or grow because 
there is growth in labour input L, or in reproducible, tangible capital input K. 
Labour input grows if there is a net increase in the product N.pr,.er.h. Capital 
input will grow if new gross investment GI is greater than capital consumption 
or depreciation D. For K = K_, + GI-D. K is based on a simple cost of 
resources concept. Increase in the productivity of new additions to K relative 
to that of older investment must be taken care of by the rate of depreciation 
(which includes absolescence) and by the functional form of f,. 


But there are two other sources of growth which we have not yet specifically 

_ designated in our formulas. These are development, and socio-technical 

progress. On reflection we see that both of these will tend to change the shape 

and especially the level of the production function. We may recall here 

Schumpeter’s definition of an innovation, as an alteration in the processes of 

production which changes the related production functions [74 vol. 1]. We would 

expect that development would produce large and rather sudden changes in the 

aggregate production function, while socio-technical change might produce a 

slow and steady lifting of the function. 


It turns out that we have allowed ror these two sources of growth in our produc- 
tion function (4) above, by placing the time subscript on the function f, as well as 
on the variables. For statistical and econometric work however it may frequently 
be necessary to assume a constant basic functional form. When this is so we 
can apply either a multiplicative or additive factor to the constant functional 


form to represent the combined influence of development and socio-technical 
progress. Thus 


(6) O(t) = A(t) f(N,,h,,K,), or 
(7) O(t) = f(L,,K,) + A(t). 


The factor A, which combines the effects of development and socio-techni- 
cal progress, will henceforth be referred to simply as technical progress for 


short. This factor was used in its multiplicative form in the studies by Urquhart 
[84] and Solow [79]. 


In fact there is much to recommend formula (6) as a preliminary simple 
description of real world processes in the mature economy. At the heart of 
technical progress is knowledge and skills, which become embedded in human 
beings as human capital. As knowledge and skills accumulate through time the 
marginal productivity of labour increases. At the same time capital goods evolve 
into ever more productive forms, though built from substantially the same basic 
materials and labour as before. Developing human knowledge and skills is of 


THEORY OF ECONOMIC GROWTH AND GROWTH POTENTIAL 19 


course responsible for these improvements in capital, and in its marginal producti- 
vity. The production function (6) provides an elementary representation of these 
concepts. 


Growth and the Relative Use of Factors 


Formulas (6) and (7) above imply that technical progress is neutral, in the 
sense that, for a given price pattern of labour and capital, the progress does not 
encourage a substitution of labour for capital or conversely. (The proof for this 
is given as Note 1, in the Appendix to this chapter.) If the progress increased 
the marginal productivity of capital more than that of labour we would find a 
relative substitution to capital and away from labour. This would be a capital- 
using or labour-saving innovation. This is the kind of progress we would expect 
in the early phases of development, when the marginal productivity of capital 
becomes very high relative to that of labour. 


To envisage this we need only think of the tremendous power achieved 
when inanimate energy is harnessed in modern machinery to carry out productive 
operations. Consider for example the modern power digging and earth-moving 
machinery, in comparison to a man with a simple shovel; a modern steel mill to 
an early smithy. 


Thus we would expect an increase in the capital/labour ratio, K/L or 
K/N,,in the early stages of development. Also since fixed capital is productive 
over a long period of time, we might expect the capital/output ratio K/O to 
increase. 


Once an economy has become mature however, it is not so certain that 
innovations will be capital-using (labour-saving). At this stage large new innova- 
tions are more scarce, and in the meantime the marginal productivity of labour 
has increased substantially through advanced education and training. Now if 
there is substitution to capital and away from labour it is more from price 
effects than from innovations. This is because capital becomes relatively 
cheaper and labour more expensive in the mature economy which has a large 
volume of savings, and a high standard of living. At this stage innovations are 
likely to become more neutral in their effects, as the marginal productivity of 
labour may rise just as fast as that of capital. 


The very recent fashion in growth theories to associate all technical 
progress with latest vintage capital [80] seems to ignore the equally rapid 
advances in the marginal productivity of labour and human capital. Labour 
education, skills and research is more vital in the design and operation of the 
latest technology and equipment than is the equipment itself, although both are 
ultimately complementary. 

The effect of expansion of the service industries on the above ratios 
is not clear, for in these industries the marginal productivities of both labour 
and capital are high. 


In Canada the K/O ratio is estimated to have fallen over the period 1926-— 
1961 while the K/N, ratio has risen (cf. Chapter 6). This indicates some, as yet 


20 ROYAL COMMISSION ON HEALTH SERVICES 


unknown, combination of changes in relative factor prices and possibly non- 
neutral technical changes. Since the ratio of average hourly earnings to the 
average cost of using capital has increased, and since K/O has fallen, perhaps 
what we have is roughly neutrai technical change, coupled with the factor-price 
substitution effects. 


In the absence of any further technical change in an economy, and assuming 
unlimited land, we can deduce, rather intuitively, as follows. If the net marginal 
efficiency of capital is greater than the interest rate (a disequilibrium growth 
situation), capital is scarce relative to labour, as a factor of production. Hence 
capital will tend to grow, via gross investment less depreciation, at a higher 
growth rate than labour. This will produce a capital deepening process, as both 
K/L and K/O increase. (It is clear that K/L will increase, and our subsequent 
formulas (11) and (12) reveal that K/O also will increase under these circum- 
stances.) However, once the net marginal productivity of capital has fallen to 
the level of the interest rate, this deepening process will stop. In fact for zero 
growth rate of labour, we would have zero growth rate of capital stock, and gross 
investment would equal depreciation. The economy would have reached a station- 
ary state, with all economic values repeating themselves period after period. 
But if labour has a constant growth rate, then capital must now grow at just this 
rate in a capital widening process. For if it grows at a slower rate, it will once 
again become a scarce factor, with net marginal productivity greater than the 
interest rate. This will cause its rate of growth to increase up to, but not higher 
than the growth rate of labour. Professors Swan and Solow demonstrate this 
kind of growing stationary state in their 1956 articles [81], [78]. 


Once labour and capital are growing at the same rate, under the conditions 


assumed above, then output will also grow at this rate (cf. formulas (11) and (12) 
below). 


Horizontal, Vertical and Downward Growth 


If real output grows at the same rate as population, with participation and 
employment rates and hours held constant, the population as a whole will not be 
better off. Assuming a fixed income distribution, the standard of living remains 
constant. This is of course the situation in the constant or the growing stationary 
state. Let us define this as horizontal growth, if participation and employment 
rates and hours are what the society would democratically choose as optimal. 
Such a growth path (the time graph of O, or of O/N) could be lifted to a higher 
level by increasing some or all of the participation and employment rates and 
hours. The growth rate would temporarily increase, but would then return to the 
population growth rate. The population would be no better off as a result of this 
change, since it would have traded leisure for goods at the old rate of transfor- 
mation between these. Real output per man-hour (O/L) remains unchanged. We 
still have what we may define as horizontal growth. Our criteria of horizontal 
growth are then: constant average real output per man-hour; no change in 
economic welfare at given distribution of income. 
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Vertical growth can now be defined in an obvious way. It occurs when real 
output per man-hour (O/L = p,) is rising, and the economic standard of living is 
rising. This can only happen when economic development and socio-technical 
progress are occurring assuming that labour, capital and the natural environment 
are in optimal proportionality (see below). Once technical progress has occurred, 
and A in (6) has increased, vertical growth can begin. Output starts to surge 
upward to a higher growth path. The marginal productivity of both labour and 
capital will increase. Capital now starts to grow at a faster rate than labour, 
because of the new disequilibrium situation. 


Now let us assume that no further technical progress occurs. As capital 
increases relative to labour, its marginal productivity will gradually fall to the 
interest rate, and once again capital, labour and output will all be growing at the 
growth rate of population. The economy is once again in equilibrium. But it will now 
be on a higher growth path at a higher standard of living, as a result of the above 
single burst of technical progress. 


Downward growth occurs when population grows faster than the availability 
of land resources, and faster than reproducible capital, so that diminishing 
returns to labour set in. Both the average and marginal productivity of labour 
falls, and the standard of living declines. To arrest downward growth it is 
necessary to bring population growth in relation to availability of resources, and 
to the rate at which the capital stock can be increased. 


Vertical growth is of course what is desired by all countries who are below 
an optimum economic welfare level, assuming some optimal distribution of 
income. It is also desired by all countries who plan for offence or defence in the 
world political scene. Modern weapons are very costly, and require advanced 
technology. This puts a premium on vertical growth, in a modern evolutionary 
struggle, with survival of the fittest at stake, between democratic and total- 
itarian systems of political economy. 


Our theory suggests that vertical growth can only be maintained in an 
economy if there is continuous technical progress. 


Optimum Proportionality of Factors, and Growth 


Production functions are very likely non-linear in reality, so that variation 
in each factor separately will cause it to pass through increasing, constant and 
finally diminishing returns. An optimal proportionality of factors is reached in a 
competitive model, and is such that average costs of production are everywhere 
minimized throughout the economy. Imperfect competition, and recession from 
high level employment, cause these conditions to be broken. Imperfect competi- 
tion is an accompaniment of large scale mass production, which in itself fosters 
vertical growth. But a society can have even more vertical growth than that 
given by technical progress, if it can find ways of inducing minimum cost opera- 
tions in the areas of imperfect competition, and if it can prevent unemployment. 
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Growth and the Size of the Market 


Growth in population and in available markets can in themselves act as 
major causes of development and further vertical growth. Once a market has 
grown beyond some critical size, it becomes possible and profitable to introduce 
large scale methods of production [87]. Only a mass market can readily absorb 
a new output. The large market can also make it profitable to start up the prod- 
uction of new products, or of products formerly imported, which are of the nature 
that they require a large scale technology to attain a reasonable cost. Examples 
are the production of steel, automobiles, atomic energy. These developments 
create vertical growth through massive upward shifts in production functions and 
accompanying increases in average and marginal productivities. 


Preliminary Mathematical Analysis of Growth 


Suppose we begin our analysis with a situation where technical progress 
has for a time ceased, so that A(t) is constant. We proceed to analyze growth 
under this condition using formula (6) and its antecedents. 


(8) O = Af(L,K) For small changes and small time periods we have 
(9) dO_ Adf_A(f dL + of dk). 

di stidte i seluedt. ak dt 
CLO dO SAF ALL dicertA off Kw dk. 


Odtt. (i860 Ladt OK O K dt_ 


(11) ‘O = y,°L+ y,‘K = annual rate of growth of output in terms of the annual 

rates of growth of labour and capital. y, is the share of labour in total output, 

on the assumption that the marginal product of labour Adf is equal to the average 
OL 

real hourly earning of labour. Similarly y, is the share of capital in output. Since 

output is fully shared between labour and capital, we have 


(12) yy tyx =1 


With no technical progress *K cannot continue to be greater than “L, since 
this would drive its net marginal product or rate of return down to and below the 
interest rate, under diminishing returns. Nor can °K continue to be less than ‘L, 
for this will eventually raise its return above the interest rate, thereby causing 


its growth rate to increase. Thus ‘K is inexorably driven to a terminal growth 
rate equal to ‘L. Then 


(13) “O=y_ “L+yx"L="L (yy +yx) = L =°K (cf. Solow [78] and Swan [81]). 
Let us call this terminal path a ‘‘turnpike’’ growth path, after Samuelson [5]. 


As we have previously analyzed, a single increase in A will lift O up toa 
higher growth path, but its terminal growth rate on this higher path will eventu- 
ally be equal to *L once again. We note that this conclusion has been reached 
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without any mention of saving and the saving ratio, and we must keep this point 
in mind as we analyze further. 


In the real world of developing and mature economies we tend to have 
continuous technical progress. Let us now extend our analysis to include this 


situation. 
(14) dO A df + f dA 
dt dt dt 


(15) °O = y,"Lt+yx°K + ‘A Note that, still for small changes and small time 
periods, 


(16) = "Not “pre. + cer + “kh 


These formulas tell us that the rate of growth in output is a weighted 
arithmetic mean of rates of growth in labour input and in the stock of capital, 
plus the rate of growth of technical progress. The rate of growth of labour input 
is in turn a simple sum of the rates of growth of population, average labour 
force participation rate, employment rate and average annual hours of work. 

The rate of growth in the average productivity of labour, which we have 
defined as a main indicator of vertical growth, is found by combining (12) and 


(15). 


py a OL = ve'(K) +°A 
L 


This formula says that the rate of vertical growth equals the share of 
capital in output times the rate of growth of capital per unit of labour, plus the 
rate of technical progress. We have previously analyzed that K/L can increase 
only if there is technical progress. If there is no further technical progress then, 
in the long run ‘A = 0, (K/L) = 0, andp, =0. 


A slighlty different combination of (12) and (15) yields the following result. 


(18) yO ete oe 2 Vx ey? ih = Bae “Pre 
L 


The overall rate of growth of output for an economy is equal to its horizontal 
plus its vertical rates of growth. This is the formula which provides the basis of 
Projection Number 1 (Chapter 7). 


Relationship Between Saving and Growth 


In the growing stationary state with only horizontal growth occurring, the 
rate of saving out of total output seems to bear no relationship to the rate of 
growth of output. For the latter is equal to the growth of labour, and to this 
alone. But note that in this state investment opportunities are severely limited, 
for there can only be capital widening. Capital growth is strictly fixed at labour 
growth. 
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Let us now consider an opposite extreme, where there has been so much 
technical progress, that there is for a long while disequilibrium growth and 
unlimited investment opportunity. This is the case of the underdeveloped 
economy which is free to help itself to the previous technical developments of 
more mature economies, or of the mature economy into which drops a sequence of 
major innovations. What is the effect of the rate of saving in these economies on 
their growth rates? 


To begin this analysis let us develop a simple dynamic process, in which 

a society with fixed population and labour force saves a fixed proportion s of its 
real gross output in each time period. We assume that this society still has good 
investment opportunities so that sO in each period is profitably invested in real 
capital, increasing the stock of capital by A K = sO-D. Let us also assume that 
the marginal productivity of this capital is OO/d K = r>i+ sf, the gross cost of 
using this capital in real terms. (This concept is amplified further below.) Our 
dynamic sequence of output now becomes 


OLDS mile @ 
O, = 0, + r(sO,-D) = O,[1 + r(s- dk)] 
O,[1 + rs - dk)]?, 


where d = D/K = average rate of real depreciation of capital, and k = K/O = capital/ 
output ratio. We assume K, to be the annual average or mid-period stock of 
capital. Note that k = 1/p,. 


(@) 
NO 
Il 


Thus productive capital can generate a compound growth process, and this 
is of course the basis of compound interest. For instantaneous growth, with 
finite time periods, the growth formula switches from 


(20) 0, = O,[1 + r(s - dk)]* to 
(21) O, = 0.e [r(s - dk)] t. 


It follows that, as long as there are abundant investment opportunities 
arising out of technical progress, the savings ratio matters very much. The 
higher it is, the higher will be the disequilibrium growth rate of total output. 


(22) *O = r(s-dk) 


Let us now see how formula (22) relates to (15), where we have growth in 
population and continuous technical progress, as well as a saving-investment 
process adding to the stock of capital. In (15), yx = 0O K _ 1K = rk. Also 

HS OPO 
‘K = sO-dK = spy - d. Hence yx °K = rk (s —d)= rk(spy -d) = capital contribution 
K kK 
to total growth rate. 
(23) "O =y,°L + r(s-dk) + °A 


Profitable investment opportunities exist in the economy as long as the 
marginal productivity of capital r is greater than the gross cost of using capital. 
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This gross cost in money terms is the rate of interest i on long-term bonds for 
capital purposes, plus an annual sinking fund rate sf which, if accumulated over 
the life of a capital good at compound interest i, will amount to $1.00, so that 
the asset can be replaced at the end of its life. Thus r > (i + sf) (all in real 
terms). If i = .05 and life of asset = 15 years, sf = .046. If i = .05, and life of 
asset = 50 years, sf = .0048. 


Formula (23) shows us that the capital contribution to growth in the more 
general formula is the same as its contribution in the simple case (22), where we 
ignored changes in population and technical progress, or treated them as zero. 


Let us now consider what these formulas tell us about an economy which 
has fully absorbed its past technical progress and has reached a fully stationary 
state where °L = °K = 0. Now we have sp, - d= "K=0, so 
(24) Ss. d/py.= d K = D = Dt, 

Cie) 


Thus savings in this situation cannot be a matter of voluntary choice, if 
full employment is to be maintained. The savings ratio must be constrained to 
equal the proportion of GDP needed to replace capital consumption on the fixed 
capital stock. 


Next we consider the moving stationary state, where °O = *L = °K, and 
r=i+sf. Now we must have 


(25) spr - d =°L, and hence 
(ost od) = Ke dy) = kL + DD" 
Px 


Again we have the savings ratio “locked in’’ by technical factors, and now 
also influenced by the population (labour) growth rate. It is still present, though 
latent and it has become pre-ordained in size if full employment equilibrium is 
to be maintained. 


Now we are able to pose a fundamental question in our analysis. Suppose 
we are in an economy where there is still sufficient development to present 
unlimited investment opportunities. Then formula (23) tells us that the growth 
rate will be higher, the higher are r and s. If we assume that r, d and k are 
temporarily fixed by the technology, then the growth rate of output depends very 
much on the savings ratio, as well as on factor shares, and the growth rates of 
labour and technical progress. Is there any socially optimal value for s under 
these conditions? 


Before approaching this vital problem, let us consider one further kind of 
equilibrium growth — the ‘‘golden-age’’ growth path, a concept first used by 
Joan Robinson [68, 69, 70]. On this path, output has reached a steady growth 
rate, assumed given by natural conditions, and the capital output ratio remains 
constant. What are the implications of a ‘‘golden-age’”’ growth path to the savings 
ratio? 
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(27) 202 yale Ge yp) °0-"A 

(28) *O ="L+‘A/y,;, = ‘K = spgx — d = labour growth rate, plus technical 
progress growth rate divided by labour’s share. 

(29) s=kC(O+d)=k (CL + ‘A/y,t+ 4). 


Again s appears to be locked in or predetermined by the physical conditions 
of this hypothetical economy. Certainly ‘O and d are in this case given. If there 
is to be any variation in s it must be done through k. But variation in the 
capital/output ratio would depend on easy substitutability between labour and 
capital, which may be possible in the underdeveloped economy, but not so 
feasible in the mature economy. And we note that in any event, in the above 
circumstances, variation in s does not affect the rate of growth, unless it could 
affect y,. 


The golden-age growth path (28) is used as the basis for Projection No. 2 
below. With k of the order of 3, and d of the order of .045, this would imply in 
this projection a fixed savings ratio of approximate value .27. For the growth 
rate °O is of the order of .045. In Canada the saving ratio is usually below this 
level although it has come near it in full employment periods. 


To sum up, it appears that the rate of saving-investing in an economy can 
only exert a completely free influence on its rate of growth when there is an 
abundance of technical possibilities for profitable investment, created by 
development and innovations. Under such conditions the economy is in growth 
disequilibrium, and has much room for manoeuvre within the framework of (23), 
before it finally settles on some terminal growth path or turnpike which is 
stationary, moving stationary, or golden-age. 


In arguing that the rate of savings does count in these situations where 
profitable investment opportunities abound, we assume that the savings will 
flow to those sectors of the economy where the marginal efficiency of invest- 
ment is highest, that the productivity of the savings will in fact be maximized. 
Otherwise, changes in the saving ratio could produce opposite results to those 
suggested here. 


Concept of An Optimum Savings Ratio 


Economists have been searching for the ‘‘philosophers’ stone’’ of an 
optimum savings ratio for a long time. Malthus, as quoted in Oskar Lange [53], 
observed the importance of saving to increasing wealth, and then pointed out that 
an excess of this virtue would destroy the motives to production. Lange [53] 
pushed on from this idea to study the full employment aspects of saving, and 
hence the ‘‘optimum propensity to consume’’. Lange’s results were not opera- 
tional, but could be made so by experimenting with parameter values in an 
appropriate econometric model. 


In 1928 Frank Ramsey did a brilliant pioneering analysis [66] of savings, 
but he was attacking a rather different problem. He in effect assumed full 
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employment, and the existence of unlimited investment opportunities, until a 
state of ‘‘Bliss”’ is reached. Bliss was a state of maximum utility from 
consumption per capita. His problem was to find the best path of saving and 
growth to reach Bliss as soon as possible, subject to satisfying current needs 
for consumption. His analysis seems to imply a high rate of saving in a poor 
society, with the rate of saving diminishing as Bliss is approached. But again 
his results are not operational. 


In fact it is only recently that what may be called an operational solution 
to this problem has been put forward. This solution only represents a start 
however on what is a rather big problem, for it is based on certain restrictive and 
simplifying assumptions. According to Joan Robinson [5] the new theorem was 
first enunciated by Professor Trevor Swan in 1960. The first published proof 
appears to occur in a humorous fable by Phelps [62]. Further proofs have since 
appeared in Champernowne [5], and in Kurz [52]. 


The theorem may be stated as follows: If an economy is heading to a 
terminal natural golden-age growth path, with natural rate of growth determined 
by constant rates of growth of population and technical progress, then per 
capita consumption will be highest on this terminal path if the rate of saving 
is equal to the share of profit in income. A proof of this theorem, following 
Phelps, is given in Note 2 to the Appendix to this chapter. 


Corollary 1 


On the terminal growth path the natural growth rate g plus rate of depreci- 
ation d equals the terminal marginal productivity of capital r, equals the 
interest rate, plus average sinking fund rate necessary to replace capital at the 
end of its life. For savings sO = gross investment gK + dK = gross return to 
capital rK. Hence g+d=r=i+sf="'L+‘A+d.Ifd = sf, then interest rate 
i= f- OC = 6. YL 


Corollary 2 


On the tumpike all of the investments which create vertical growth have 
been used up, and we are left with only the growth in labour and technical 
progress. Since this terminal path has valuable properties, the sooner the 
society reaches it the greater may be its economic welfare. To speed up this 
transition would mean making use of all investment opportunities for vertical 
growth as quickly as possible. Thus during the disequilibrium period when 
r'>i+ sf the appropriate policy may be for government to increase s, to make more 
vertical investment possible. At the same time k is likely to increase as the 
economy increases its use of capital goods in production. Once the transition 
period is over and k has been lifted to conform to all available investments in 
vertical growth, s must be reduced to 
(30) s = (g + d) k. It must now conform with the equilibrium conditions on the 
turnpike, as depicted above. 


Kurz has gone one step farther and proved a theorem [52] that an economy 
with saving ratio equal to the capital share of income will have the highest rate 
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of growth of per capita consumption while approaching some terminal path. This 
theorem (see also Note 2,Appendix) seems to be more relevant to our general 
case of disequilibrium growth with abundant investment opportunities. 


Phelps [62] now develops the theme that if a society follows the rule that 
S = yx, then each generation is having the best possible consumption path per 
capita. He calls this the Golden Rule Path. To get on this path it is necessary 
to do two things. The society must first bring its capital output ratio up to the 
value indicated in (30). Then it must continuously re-invest all of the earnings 
of capital in capital. The first operation appears to be necessary for the 
continuous maintenance of full employment, so that sO = (g + d)K for all time 
periods. 


It may be of interest at this point to enquire how close Canada may be to 
a Golden Rule Path. When Canada is at high level employment our gross saving 
ratio is of the order of .20 (Chapter 6), while the gross share of capital in income 
is declining toward .40. Our golden-age growth rate is of the order of .045 
(Chapter 8) and our capital/output ratio k is now about 3.0. Also d = .045. On the 
basis of (30), if we wanted to get on a Golden Rule Turmpike, we would have to 
adjust our k to 4.4, and start saving at rate s = .40 instead of .20. Our terminal 
growth rate would still be .045, unless the larger k affected y;, in (28). 


But while we were approaching the golden-age turnpike, assuming adequate 
investment opportunities, our growth rate from (23) would be °O = .065. (Here we 
use dataof Chapters 6—8.) According to the theory above we would enjoy maximum 
standard of living on this approach as well as on the terminal turnpike. Clearly 
however it would require a considerable alteration in the Canadian economy to 
put it on its Golden Rule growth path. We would have to double our gross savings 
ratio s and increase our capital/output ratio k by a third. 


Note that these rules for maximizing the path of consumption per capita can 
only be applied to non-human capital. If all the profits of human capital (educa- 
tion, training and skills) were re-invested, consumption would be held at the 
level of the wages of unskilled labour plus perhaps the rents on special natural 
skills. 


Applications of Our Theory for a Practical Approach to an Optimal Growth Path 


The above theory including the Golden Rule growth path provides us with 
seemingly useful sign posts for practical policy. However for steering an actual 
economy along an optimum achievable growth path we must start from where we 
are, and we must also consider any restraints provided by the particular real 
economy being steered. In particular few modem societies, developing or mature, 
appear to get on to smooth turnpike or golden-age growth paths at full employ- 
ments. They are all subject to many disturbances arising from the business 
cycle, exogenous forces and basic structural problems. Also even the mature 
economies make continuous technical progress, including both major and minor 
innovations. These permit ‘‘disequilibrium’’ growth while they are fresh, at 


THEORY OF ECONOMIC GROWTH AND GROWTH POTENTIAL 29 


faster than tumpike or golden-age steady growth rates. Under these conditions 


the general equations (15) — (18) and (23) are operative, and also capital/output 
ratios may change. 


Let us now assume that a society, for whatever reasons, for example 
welfare and defence, wants to achieve an optimal growth path. It wants its 
economists to advise it on how to achieve such a path. What advice can the 
economist give at this juncture? 


First we must decide on the basis of general and technical discussion 
what is meant by an optimal growth path. In a democratic society general social 
preferences (the social welfare function) must be given full play in arriving at 
this definition and any qualifications. Let us assume that the society decides 
that maximum national consumption per capita for its generation plus an even 
better standard of living for the subsequent generation is its choice. In short it 
wants the best it can have for itself, without impairing continued growth in standard 
of living for future generations. This will be a kind of ‘‘golden rule’’growth path. 


If the society could move immediately on to a Golden Rule approach, the 
problem would apparently be solved. But savings ratios and capital/output ratios 
could not be altered, to the extent required for this in the Canadian economy, in 
other than a gradual process. Hence we must discuss some kind of gradual 
approach to a maximum standard of living growth path. 


In this approach, we might not be able to take a constant growth rate path 
all at once, and then we would have to tackle the problem of the optimal time 
pattern of consumption through the generation. Suppose we consider a generation 
to be thirty years. Total consumption per capita over the thirty years can be repre- 
sented by the area under the time graph of consumption per capita for this period. 
A time profile of no change for twenty-five years followed by a massive increase 
for the last five years might produce a larger area than one with a more steady 
growth over the whole thirty years. Yet the society might prefer the path with the 
smaller overall area, but without the long period of no improvement at all in their 
standard of living. 


Let us assume that the society decides that it prefers a standard of living 
growth path which has the maximum possible area over thirty years, which would 
not cause any decline in the standard of living of the next generation below the 
peak level reached by this generation, and where the standard of living never 
declines, and never stays stationary or constant for more than two years at a 
time. Such constancy might be tolerated because of the availability of unusually 
productive investment opportunities which would require heavier current savings 
but very high pay-offs after two years. 


Note that, in this concept of the standard of living profile, we are not 
discounting the future. We are assuming that for a whole society each year is as 
important as any other year, that decreases in standard of living involve large 
increases in the social marginal utility of consumption, while large increases in 
standard of living in the short-run cause diminishing social marginal utility of 


consumption. 
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Having settled on the kind of optimal growth path which the society wants, 
the economists can then go to work to advise the society through its government 
on policy to achieve this growth path. In pursuing such policy the government 
must make a combined attack on growth, high level employment and structural 
problems, for all three are related. By high level employment we shall mean the 
use of the labour force up to the point where frictional strains begin to appear, 
and just short of wage inflation or final demand inflation. To be more specific, 
we shall think of high level employment for Canada as somewhere from 96 per 
cent to 98 per cent of the labour force. Canada has seasonal and structural 
problems as well as difficulties of distance and remote areas which affect the 
mobility of labour, all which are such that the above dimensions seem approp- 
riate for the present, until more research is put on these problems. High level 
employment is fundamental for humanitarian and social welfare reasons. But in 
addition we cannot achieve our optimal growth path as defined above, if we have 
unemployed labour and capacity. This point is elaborated in Chapters 4 and 5, 


To achieve all three goals, the government will need a good econometric 
model of the economy, a model which portrays both its short-run behaviour (cf. 
Section B of Bibliography) and its long-run or growth behaviour (cf. Chapters 9 and 
10 below). Employment and structural problems are discussed in more detail in 
Chapter 4, and the complete econometric modei will help to solve both of these 
problems, but especially the employment problems, within the growth context. 


Having examined its employment and structural problems the government 
must next study the growth potential through saving and investing. Here the main 
aim is vertical growth as defined above. The question then is: Does the economy 
contain investment opportunities with high marginal productivities r, as a result 
of past development and socio-technical progress; because of expanding markets; 
or because labour and capital are coming into ever better proportionality with 
the natural environment? Such opportunities will be indicated by micro and 
industry studies, and by the level of r indicated by the econometric model. For 
Canada, the model in Chapter 9 below indicates a real marginal productivity of 
capital of 15 to 20 per cent. If such high yields really exist, both government and 
society might feel that a higher savings ratio was worth while, something closer 
perhaps to the Golden Rule saving ratio. Such high yields do not usually filter 
down to the general investing public, partly because of corporate savings, 
(although these do add to yields through the medium of capital gains on common 
stock), and partly perhaps as a result of the ‘‘managerial revolution’’. 


If we consider formula (23) above as the basic formula to keep before us, 
assuming that we are in a disequilibrium growth situation with abundant invest- 
ment opportunities, then clearly a higher savings ratio would give us a higher 
growth path. But as we shall see in the next chapter, our highest potential 
Saving ratio can only be achieved at high level employment. 


Government is able to alter the national savings ratio through its economic 
policies and the advice and counsel it can give to business and the general 
public on growth: potential, and through its own consumption and investment. For 
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government consumption is a part of national consumption and government invest- 
ment in social capital is a part of national investment. Consequently, with the 
help of a good econometric model advisers to the government can test altemative 
feasible consumption-savings patterns at high employment, recording the time 
graph of real national consumption per capita for each pattern tested. These 
tests can be combined with tests of alternative monetary, exchange rate, taxation 
and commercial policies. Out of all of these tests an optimal time profile of the 
standard of living will emerge, indicating the lines of optimal policy. 


In carrying out its policy research, government can also keep in mind that 
the growth in technical progress in formula (23) (A) is an important component 
of economic growth. Such progress can be stimulated by increasing support and 
encouragement of education, health and basic research. Governments are of course 
well aware of these matters nowadays. Suffice it to mention that these are all 
areas where external economies are high, where gains spread well beyond the 
individuals or projects on which the initial investment is made. Consequently 
marginal social gain is much higher than marginal private gain from such invest- 
ments. Private investment would accordingly not be as high in these areas as 
would be beneficial to society, and public investment in these fields is necessary 
to get optimal investment and resource use. 


Conclusions 


This chapter has tried to touch on the highlights of growth theory. The 
components and casual forces behind economic growth are summed up in 
formulas (4), (15) and (23). Most of these components are interrelated. Population 
growth, participation rates and hours of work depend on the level of real income 
reached, and the growth potential. The savings ratio depends upon the marginal 
productivity of capital, and investment opportunities. It can sometimes be freely 
chosen, and is sometimes locked in by the other conditions. It cannot be freely 
chosen when there is less than high level employment. In the modern economy 
education, health and basic research are vital to growth through the technical 
progress factor °A. 


The concept of an optimal growth path is gradually being worked out. To 
reach such a path will require advanced research with econometric models, and 
appropriate government policies. Such policies clan be mainly indirect monetary, 
fiscal and commercial operations which leave individual economic units free to 
make their own decision within the environment so provided. But they should be 
accompanied by general public education on the objectives and methods of 
policy, to enlist public support. They must attack simultaneously the problems of 
growth, high level employment and structural maladjustments. 


In the next chapter we discuss some of these problems in a little more 
detail. 
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APPENDIX 3-1 


Note 1 


Let the isoquants in the following diagram represent contour lines on the 
production surface 


(1) O = Af(L,K) 
As A increases with technical progress, the output level represented by each 


contour line increases. The production function has lifted, or more correctly, 
rotated about the pivot O in the diagram. 


The proportionate use of K and L in production will depend on their relative 
costs i+ sf (yield on long-term bonds plus sinking fund rate which will replace 
one dollar’s worth of capital with a dollar’s worth of equivalent capital at end 

of life of current new capital), and w, (average hourly earnings of labour). The 
price or market line AB represents possible market choices between labour and 
capital. C represents the equilibrium choice at maximum profit or minimum cost, 
and indicates the capital/labour = K/L ratio appropriate to the current price ratio 


w,/(i + sf) = slope OB/OA (absolute value). 


One definition of neutral technical progress is that it increases the values 
of contours 0, and O,, but does not alter the K/L ratio, for a given price ratio 
OB/OA. 


The contour line 03 would then represent non-neutral technical change, 
with an increase in the K/L ratio at C3. 
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The equation of a contour line of (1), for given A, is 


(2) dO = Aof dL + Aof dK =0 
OL OK 

(3) - [ dK eae = of /of = 

aL} 5.0L OK OdL/ OK 
slope of production contour line. If only A changes, this slope does not change 
and technical change is neutral. In the case of O,, in general the slope of the 
contour line is reduced. Hence Adf_, the marginal productivity of capital, has 

OK 
increased relative to Adf. The technical change represented by O; is capital- 
OL 

using, or labour-saving, and is non-neutral. For a given scale of use of factors, 
the O, change implies a change in the f part of (1). 


Note 2 


Assume that the economy is in a condition of growth disequilibrium so that 
there is abundant investment opportunity. Then we can follow Phelps [62] and 
assume that the height of the growth path will be an increasing function of s. 
(Apply (23) of this chapter.) Assume next that the economy is moving toward a 
golden-age growth path, on which it will have a constant growth rate g. Then if 
O, is the level of output at which it enters this path, we have 
(1) O, = f(s) 

(2) O, = f(s)e®* 
(3) C, = (1-s)f(s)e®* = quantity of consumption at time period t. 


Assume that N and L grow at constant rate n. Then real consumption per capita, 
our surrogate for the standard of living, will be at its highest level on the golden- 
age growth path if C, is at maximum level all along this path. 


What value of s will maximize this C,? 
(4) dC,= (1-s)f*(s) e&' -f(s)e®* =O at maximum C,. Hence 
ds” 
(5) sf(s) =s. 
f(s) 1-s 
Next note that 
(6) O, = f(s) = F(L,, K,) Also, for full employment equilibrium growth 
(7) sOe-— Di = lt) si(s) = K 
; gtd 
(8) f(s) = F(L,, sf(s)) 
gtd 
(OQ) EMSe OE dL) BOR dks ale 80 
Ol os OK. der tds 
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(10) f(s) = Fy E (s) + f(s) 
gid 


(11) ee) IO eae 
gtd} o+ d gid Os 
(12) sf"(s) =yx /(l-y,)= s_ from (5) 


<= 


f(s) ies 


Therefore, for maximum C, and C,/N, 


(13) s = yx = the share of output going to capital goods. 


This theorem can be arrived at more easily but with less generality, if we 
follow a suggestion made by Joan Robinson [5]. Assume that all income paid to 
labour is consumed, and that savings are made only from property income. Let 
the property income savings ratio be s,. 


M14) -Siptk = SO>'s = srk 


(iS) tk srk - dK = s,1-d 
K 


Under our assumptions, capital will have its fastest growth rate when s, = 1. 
For a given growth rate of population and labour, both vertical growth and ‘O 
will be maximized (see (17) above) when ‘K is at a maximum, assuming yx to 
be fairly stable. With a fixed s and n, the rate of growth of C/N will be 
maximized when ‘O is maximized. This will all occur when s, = 1, and hence 
S=tk=y,. 

When this happens, we also have °K = r-d = net rate of profit or net 
marginal productivity of capital. On the Golden Rule tumpike, *O = °K = 1-d 
(= ‘L, assuming temporary cessation of technical progress). 


Note that this second proof is based on a restrictive assumption, and 
hence is not as general as the first one. 
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CHAPTER 4 


DIVERGENCES FROM AN OPTIMAL 
GROWTH PATH WITH CYCLICAL 


AND STRUCTURAL UNEMPLOYMENT 


Optimal Growth Paths 


There is no single growth path which the economist can set out for society 
as absolutely optimal. Both economics and society are too complex for that. What 
he can do at this stage of growth theory however, is devise a small assortment of 
growth paths which seem to have optimal properties. These can then become 
candidates for social choice and economic policy. In this chapter we shall set out 
three such growth paths, and then consider what the problems are which may 
prevent an economy from staying on any particular one of these paths it may have 
selected. 


The most formalistic of the three paths is the Golden Rule Growth Path 
which was discussed in the preceding chapter. If this were the path selected, the 
society would have to adjust its saving ratio s to equal the share of output flowing 
to capital goods (yx). For this to be possible there must of course be abundant 
investment opportunities available as a result of past development and socio- 
technical progress. For this is a high saving ratio indeed. But its worth is that it 
promises this and all future generations the combination of steady growth and a 
maximum standard of living. Ultimately, and subject to further development, the 
economy will tend to move toward a constant capital/output ratio k. It will then 
switch on to a turnpike growth path where capital and output will both grow at 
the net rate of profit or net marginal productivity of capital, 

(1) r-d ="L+‘A/y, = g = golden-age and Golden Rule growth rate. 
And on this equilibrium path the rate of profit r-d and the interest rate i will come 
into equality. During the disequilibrium period prior to the terminal equilibrium 


path, r-d > i. While this period lasts k must be adjusted so that the constant 
saving ratio can be maintained on the turnpike, taking into account the terminal 


r. For 
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(2) s = yx = 1k. Should technical progress ‘A have become zero by the time the turnpike 

is reached, we have the rates of growth of output, labour and capital all equal, 

and equal to the net rate of profit on capital. ‘O = *K =r-d=*L ='N = n (if labour input 
and population grow at the same rates) = i. Now we have, from the formulas of the 
previous chapter 

(3) s= (n+d)k. 

In either of these cases, k must be adjusted to the value of s before the 
turnpike, and to turnpike conditions. But our theory also suggests that, as an 
alternative to this, we might let k find its own value on the basis of prices of 
factors and the technology, and then continually adjust s to equal (g+d)k, as we 
approach the turnpike. 


This growth path will present a smooth compound or exponential time profile 
up to the turnpike, and on the turnpike. But the turnpike rate of growth will likely 
be lower than that on the approach, since the marginal productivity of capital r 
will be gradually falling to equality with i. The Golden Rule path has of course 
the ultimate property which set the philosophers searching for it, namely that on 
the approach real consumption per capita or standard of living climbs at its fastest 
rate, and then standard of living along the turnpike is at its highest possible level, 
for all subsequent time periods and generations. It gets its name because it passes 
on to the next generation the highest possible exponential standard of living time 
path or profile, while at the same time the present generation is enjoying the 
optimal path available to it. 


One defect of the Golden Rule path is its rigidity. For example, if the 
investment opportunities are available, a society might prefer to save even more 
of its income than that derived from physical (non-human) capital for a short 
period. This might put it on a much higher future turnpike, so that the area under 
the standard of living curve for that generation would be even higher than in the 
case of the Golden Rule path. The society might lose ground for two or three years 
but make up for this substantially in future times. 


The second of the three paths which we consider was also discussed in 
Chapter 3. It involves a less ambitious but more carefully worked out approach to 
a socially selected time path of standard of living, with the aid of a detailed 
econometric model. In this approach the society is fully acquainted with the current 
advantages of increasing or decreasing the saving ratio for each year in sequence. 
An optimal time profile over a generation span of thirty years is selected from the 
alternatives which appear to be available. This path may be called a generation 
optimized growth path. It would not likely start off with such a high savings ratio 
as the Golden Rule path, and indeed might never reach such a high degree of 
saving. By definition (Chapter 3) it would not however impair the standard of 
living of future generations, and in practice this could be guarded against by 
producing a revised 30-year path every two or three years. 


The third kind of optimal path which we shall consider may be called a 
free high employment growth path. On this path the society freely chooses, 
through the market mechanism, its participation rates, hours of work, and savings 
ratio, Its growth rate is then determined by the general formulas 
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(4)°O=y_‘*Ltyy‘K+'A 
(5) ‘0 = yi (N + pr, ter + ch) +r (s-dk) +°A 


The choices are made on the basis of the current standard of living, and the current 
net marginal productivity or yield on capita!. But in order for these choices to be 
truly free, a certain economic environment must prevail. 


First and foremost, the economy must be maintained at high level employment. 
This is of the highest priority on humanitarian and ethical grounds. It is also 
vital for growth. In Chapter 3 we suggested that for Canada high level employment 
means an unemployment ratio to the civilian labour force of four per cent or less. 
An unemployed worker of course has little or no choice on his saving ratio. It will 
almost always be zero on the transfer payments he receives from government, and 
may even become negative if he uses up past savings. Yet he may have planned 
to save five or ten per cent of his income before stricken by unemployment. 


But a major portion of national saving comes from business firms [39 p. 42] 
and substantial savings may also sometimes be made by government. The saving 
of business firms must necessarily also be affected as sales fall off, and 
production declines well below capacity during depression. Savings are what is 
left out of profits after dividends are paid. Profits fall drastically during 
depression, because of heavy fixed costs, and because of reduced average produc- 
tivity of factors of production. These are presumably at their best relative propor- 
tions to each other at full-capacity operations. Dividends may be kept at a fairly 
stable level as long as possible. 

In the case of government there are also many fixed costs which cannot be 
reduced in depression, while during such a period transfer payments for welfare 
increase, and tax revenues fall off. Most governments nowadays incur negative 
savings or deficits during depressions. 

To sum up, we can only discover the free saving choice of workers, business 
and government combined, when the economy is operating at a high level of 
employment. We find in Chapter 6 and Appendix A that the gross national saving 
ratio out of GNE (S™°) was 25 per cent in 1926 and 22 per cent in 1952, periods 
of high employment, but only five per cent in 1933.' 


It is clear from the production function O = Af (L,K) that the level of the 
growth path will be at its current maximum when employment is at its highest 
possible level. But we also observe from (4) and (5) that the growth rate will 
be maximal under high level employment, mainly, because of the effect of this on 
s and ‘A. Also with s applied to a lower GDP ,*K willslow down considerably. 
The effects of unemployment on ‘er and *h will exert marked temporary effects on 
‘O, as well. With the marginal productivity of capital becoming zero in all 
industries with redundant capacity, r will tend to fall. 

We can conclude then that the free growth path will be higher in both level 
and growth rate than a path which is periodically disturbed by cyclical 
unemployment or stagnation. It is still possible however to have fairly vigorous 


1 Basic Historical Data (BHD), Appendix A, Section C, Table 2; the saving-investment ratio s includes 
capital imports, and is total investment to GDP; Section E, Table 1. 
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growth along with fairly severe structural unemployment of the kind produced by 
excessive population relative to resources or markets (cf. Italy, or the Canadian 
Maritimes) or where there is technological unemployment. These cases are dis- 
cussed later in this chapter. 


A second requirement other than high employment for the free path is that 
the income distribution be both welfare promoting, and growth stimulating. This is 
not the place to go into any analysis in this controversial area. But we are 
interested in economic welfare and in growth, and neither of these is likely to be 
maximized if the income distribution is at the extremes of complete equality, or 
of great inequality. In the first extreme we would not likely get motivation and 
efficiency, and neither would we in the latter extreme. Nor would we likely have 
political stability in either case [103]. But at some distribution in between these 
extremes we can presumably reach optimum welfare and growth in terms of truly 
free market choices; maximum standard of living, mass markets and large-scale 
production; willingness to invest in education, training, and skills, and in physical 
capital; willingness to give one’s best as entrepreneur, manager, professional 
person or workman. 


A third requirement for the free path, if the society is to make its best choice 
with respect to saving, is that the society be aware of and have more direct access 
to the true marginal productivity of capital [104]. That this is not the case is 
presumably due to imperfections in the capital market, and perhaps also to the so- 
called ‘‘managerial revolution’’. The net return on capital to the general public is 
roughly three per cent to six per cent, whereas our econometric analysis below 
suggests that the gross return is from 15 per cent to 25 per cent with net returns 
from say 12 per cent to 20 per cent. The general public’s willingness to save might 
be quite different if it could count on yields of this order of magnitude. 

If a society has in effect or implicitly elected the free, high employment path 
of growth, then the potential level of this path at any time, and under the conditions 
assumed, will be given by its production function. 


(6) O = Af (N.pr,-er.h,K). It will thus depend on the total productivity of its labour 
input and capital input, on the size of its labour input and its stock of capital, and 
on the stage of technical progress it has attained. Then its potential growth rate 
from this level (or the slope of its potential time profile on a semi-logarithmic 
graph) will be given by the general formulas (4) and (5). Both level and slope ot 
the growth path could be increased from the free potential to a ceiling potential 
under emergency conditions, by increasing pr.;,er, h and s to levels which would 
maximize O and ‘O on a sustainable basis. 


We have now considered three kinds of optimal growth path which a society 
might select as an economic and social goal. Let us refer to these for brevity as 
the Golden, generation and free paths, or sometimes simply as paths 1, 2 and 3. 
In this chapter our prupose is to consider what economic problems may make it 
difficult to stay on the path selected, and consequently prepare us for consi- 
dering the kinds of policy which a free society might choose to maintain its 
course on the growth path selected. We begin with a brief review of the his- 
torical pattern of growth, and of the forces which determine the level of employment. 
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Historical Growth Behaviour in the Mature Economy 


Here we shall only attempt, with a few fast sweeps of the brush, to give a 
broad picture of the pattern of growth in the mature economy. We shall use Canada 
as our main example, since our statistical analysis in the subsequent chapters 
relates to Canada. But the picture presented is of general applicability, and would 
not be substantially different for any of the mature economies. According to 
Rostow’s historical analysis [72] Canada became a mature economy, thereby 
applying advanced methods of science and engineering in secondary industry, 
around 1950. But she had entered the stage of high mass consumption shortly after 
1920, presumably drawn along by the United States. The usual sequence is for 
maturity to commence well in advance of high mass consumption. 


The growth pattern in Canada is described in more detail in Chapter 6. In 
summary it has been one of exponential or compound growth of output and of labour 
input. The compound annual rate of growth of output from 1926-1961 has been 
three and one-half per cent. But the exponential path was severely interrupted by 
the major depression of 1929-1939, with less severe interruptions resulting from 
minor recessions as in 1949, 1954, 1958, and 1960-61. From 1957 to 1961, Canada 
experienced a slower rate of economic growth, with some improvement in the rate 
taking place in 1962 and 1963. 


The ratio of unemployment to the civilian labour force leaped from two and 
one-half and three per cent in the late 1920’s to 20 per cent or more in 1933. In 
the post-war period it began a slow and steady climb from below two per cent to four and 
one-half per cent in 1957. But with the recession of 1958 it seems to have shifted 
upward to a higher trend at level six and one-half per cent to seven per cent. With 
the upswing of 1962 it had declined to six per cent and still further to about five 
per cent in 1963. 

The capital/labour ratio after falling during depression and war has been 
climbing steadily since 1946, indicating some combination of labour-saving 
technical change, and the substitution effects of increasing wage rates relative to 
capital costs. 

The capital/output ratio k = 1/p, has a long-term downward trend 1926— 
1961. But this contains two distinct phases. The first is 1926-1944, when k was 
falling sharphy. The second is 1944-1961, when k has a weaker, but distinct 
upward trend. 


If now we apply high level employment conditions to our formula (5) above, 
using the 1925-1961 growth rate of L of 3/4 per cent, and a marginal productivity 
of capital r as estimated for this period at an average of 15 per cent (Chapters 6 
and 9), we can estimate a free potential growth rate for 1926-1961. It comes out 
to be? of the order of four per cent, and assumes a slightly higher investment- 
savings ratio (1956) than Canadians have been willing to make on their own. What 
is being assumed however is that with better knowledge and availability of 
investment yields, and continued full employment they might have been willing to 
invest at this level, using more of their own savings and less capital inflow. 


1 *9 = (53 x 0075 + 015 (4.29 — .045 x 3,5) + 017 = .041, Here I have used civilian gross domestic product, 
GDP, and the ratio of national investment to GDP, for 1956 to represent s. 
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The growth path which Canadians might have had under these conditions 
could be estimated using the econometric model of Chapters 9 and 10. 


It would be almost everywhere higher than the observed historical growth 
path, because there would be no deep valleys in the profile arising from depress- 
ion, recession or stagnation, and because, after 1929, the stock of capital would 
always have been higher than the historical series. At the same time the existing 
stock would have been fully used. Economic welfare and the standard of living 
would have been almost everywhere higher than on the observed historical growth 
path, 


Forces Affecting Employment Levels 


It appears from our analysis above that the greatest immediate gains for 
Canadian economic welfare can be had by achieving and stabilizing high 
employment output. This will increase the level of the growth path considerably, 
but the growth rate only slightly. It will accordingly make the Canadian economy 
much stronger, from the point of view of pursuing its economic and social goals. 
But mainly it will have removed the social and economic consequences of 
unemployment. As this stage is reached, a firm foundation has been laid for efforts 
designed to achieve nigher rates of economic growth. 


What are the obstacles to high employment, the causes of unemployment, in 
the mature economy and within the dynamic context of growth? Let us for the 
moment assume away structural problems, such as an excess of population in 
relation to resources. Under these assumptions the broad explanation of 
unemployment in the short run is the Keynesian explanation [92]. Aggregate demand 
for goods and services is inadequate relative to aggregate supply capacity of the 
economy to bring an equilibrium between demand and supply at a high level of 
employment. Effective demand, the intersection between the aggregate demand 
function and the aggregate supply function, the ex post equilibrium values of 
demand and supply, is below the high employment capacity supply of the economy. 


The free high employment growth path outlined above is then essentially a 
capacity supply path for the economy, based on social choices as they would be 
made at continued high level employment. But supply is of course only a potential, 
until called into being by demand. If this capacity supply is in fact being produced, 
and effective demand proves to be less, then this level of supply and employment 
cannot persist for more than a short period. For undesired inventories will pile up, 


and firms must fairly quickly reduce output and employment to the equilibrium 
level. 


Hence it follows that in the short run it is the level of the aggregate demand 
for final goods ' that determines the level of employment and output. It is impor- 
tant then that we take a brief look at the sources or components of this aggregate 
demand. 

First we have total personal demand for consumer goods. The demand of an 
individual for specific consumer goods is essentially his willingness to part with 


1 F 
We use the term ‘‘goods’”’ in a broad economic sense to include commodities and services. 
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his money for them. This depends upon the intensity of his desire, the prices of 
the goods in comparison with the prices of other goods, and the extent of his 
money and resources. This latter depends upon his income and wealth and credit 
standing. The existence and level of an individual’s demand is revealed by his 
actual expenditures on consumer goods. 


An individual pays for consumer goods out of his income and wealth, and 
Saves some portion of his income as a basis for future consumption. Saving by 
individuals is essentially a purchase of command over goods at some future time. 
Another kind of final goods demanded in our economic system is investment 
goods — inventories, machinery, equipment, plant and construction. These are 
mainly demanded by business firms. They accumulate into stocks. The fixed 
capital goods have the special property of giving service over a long life, so that 
replacement is deferred in most cases for a long time. 


Business firms also save, when they accumulate depreciation reserves, and 
when they do not distribute all of their profits. Their usual motive for saving is to 
have the finance available for investing in replacement and in further expansion of 
productive capacity. 


Government at three levels in Canada is also a demander of goods. Through 
providing collective services like social co-ordination and education, government 
provides collective consumption for a society. At the same time government 
requires vast amounts of capital goods for performing its functions. It is conse- 
quently also a maker of social investment and a provider of social capital. 


It follows that the aggregate demand for final goods by a whole society can 
be divided intc two broad classes — demands for consumption goods, and demands 
for investment goods. (For the purposes of the present analysis we can assume no 
foreign trade. ) We shall call these national consumption and national investment. 


The aggregate demand for national consumption will be a function of 
population, habits and customs, income and wealth. It is a fairly stable function, 
and hence savings out of the relevant income will also be a rather stable function. 
The aggregate demand for national investment comes from business firms and 
government. It depends on the extent of recent economic development, and on 
socio-technical progress, which may require capital deepening; ' it also depends 
on the state of economic growth, which will sooner or later require capital 
widening. Capital growth is consequently both a cause and an effect of economic 
development and growth. 


When we analyze the nature of the demand for investment goods, especialiy 
in the mature economy, we deduce that it is not likely to be a stable function of 
population, income and so on, It is more likely to be unstable, volatile and 
difficult to predict. Let us take a brief look at why this is so. 


a Capital deepening is sometimes defined to mean an increase in the capital/output ratio. However, in 
conformity with our definitions of vertical and horizontal growth in Chapter 3, it seems more appro- 
priate to define capital deepening as an increase in K/L, For it is this ratio which appears in the 
formula for the vertical growth rate, Capital widening can then be defined as growth in K at the same 


rate as the growth in L. 
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The underdeveloped economy has a steady stream of development investment 
ahead of it as it builds up its technology. The mature economy on the other hand 
must await new innovations that require large amounts of capital goods to get a 
big stimulus to capital investment. More steady requirements for investment may 
come from socio-technical progress and from the capital widening of horizontal 
growth. But these will tend to be of smaller dimensions. One of the last really big 
innovations requiring great amounts of capital was the mass production of the 
automobile begun by Henry Ford. Such big innovations are spasmodic. 


A further cause of investment instability arises from the acceleration 
principle. To the extent that technical progress and capital widening leave the 
capital/output ratio k constant, we have the following situation. 


(7)K/O=k;AK=kAO. 
(8) AK = GI- D=k AO, 
(9)GI=D+k AO, 


Here we have the demand for new investment goods represented as a function 
of the change of total output. If the change in output, even though still positive, 
becomes less, the demand for investment goods is reduced. Thus even while the 
consumption goods industries are still expanding, the investment goods industries 
may start to experience reduced output. 


It is because of this natural instability of investment, based on the two 
broad reasons above, that the whole demand side of the economy tends to fluctuate. 
The supply side of the economy, by contrast, tends to be potentially stable. 


It is at the intersection (or simultaneous solution) of the aggregate demand 
and supply functions that the level of effective demand (and effective supply) or 
output is determined. And it is the level of output that, in the middle and long run 
(one year and over) determines the level of employment. (Cf. the model of the 
economy in Chapter 9.) 


An alternative way of looking at the mechanics of the level of employment 
is through the analysis of the savings and investment which parallel the above 
demand and supply picture. Gross saving is broadly equal to the amount of 
household and individual income not consumed, plus the profits of corporations 
not distributed as dividends, plus the depreciation allowances of firms, plus 
surpluses of government. ! The saving of the personal séctor tends to be a 
comparatively stable function for the same reasons that personal consumption is 
a Stable function of its causal variables. The other components of saving tend to 
be more volatile. In the case of corporate saving, profits display high variability 
over the cycle, while dividend payments are kept stable for as long as possible 


[75 A]. 


Let us now assume that the economy is at high level employment or at full 
capacity output. Consumer and investment demand create aggregate demand, which 
equates with aggregate supply at full capacity. 


1 A ; , 
Note that in our concepts investment spending by government would not be treated as current spending, 
and on this basis the government surplus would be higher than is depicted in the national accounts. 
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(10) C4 + GI¢ = O4 = OS = O; In equilibrium terms, 
Cierra Os = C= S$: Si- GI, 


Without going any further into the mechanics of income formation here, we 
can state the following results, which are derived from analysis in greater depth. 
In terms of equilibrium solutions, and in real terms, effective demand equals 
effective supply and produces the observed value of output. As demand and 
supply are equated saving and investment are equated (cf. equation (11)). But it 
is quite possible for planned saving and planned investment to be different. 


If, for example, at full capacity output, planned investment is greater than 
planned saving, some investment must be foregone, and planned investment is 
reduced until actual or observed investment and saving come into equality. This 
is the situation to be found in a newly developing economy where, because of low 
incomes, planned savings are low, while investment needs are high. It is also the 
situation in an investment boom in the mature economy.’ 


But now assume that while savers are planning to save at full capacity 
income levels, investors find that their need for further investment has been 
reduced. The aggregate demand function moves backward or to the left, and an 
equilibrium value of output, income and employment is formed well below full 
capacity and high employment. Many who had planned to save find themselves 
without adequate incomes to save. Savings are forced down, and are brought into 
equality with the gross investment which business firms and governments have 
decided to make. 


We can now draw an important conclusion. Under high employment conditions 
it is the level of saving which tends to determine the level of investment that is 
possible. (This is the case assumed in classical theory.) But under unemployment, 
with operations below full capacity, it is the level of investment needed and 
demanded which determines the amount of saving which a society can make. (This 
is the case analyzed in Keynesian theory.) 


Cyclical Unemployment and the Failure of Demand 


The causes of unemployment can be placed into two broad classes — cyclical 
and structural. Here we shall use our analysis of the mechanics of employment to 
sum up very briefly the general cause of cyclical unemployment. First our analysis 
tells us that once supply capacity and conditions are given, the level of output 
and employment are determined by the forces behind aggregate demand. Clearly 
then as long as aggregate demand is strong in relation to supply we shall have 
high level employment. If it is too strong we shall also have inflation. With weak 
demand we shall have unemployment. Under what conditions are we likely to have 
strong and weak aggregate demand? 


1 We are abstracting here from price effects which enable investors to bid resources away from consu- 
mers, thereby adding some ‘‘forced’’ saving (by inflation) to ‘‘planned’’ saving. 
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A poor country which has taken off into development is likely to have high 
and urgent consumption needs and wants out of its newly expanding incqme, and 
hence a low saving ratio. At the same time it has abundant investment opportunities. 
All it needs is savings, finance, and resources to fill in these opportunities. It is 
most likely to have strong aggregate demand, and one of its chief problems will be 
inflation. 


By contrast let us consider again the mature and wealthy economy. Its 
consumption needs are not so urgent, and it can afford the luxury of more saving 
for its future security. Its saving ratio is consequently fairly substantial at high 
level employment. The large volume of savings which it generates at full capacity 
output must be matched by equally high real investment, or this level of output 
cannot be maintained. But the investment needs of the mature economy are not 
pressing, partly because of the generally long life of most fixed capital goods. 
Indeed as long as no major innovations are in process of creating development, the 
stock of capital may only need to keep pace with the growth in population. Some 
deepening may also be called for if there is some technical progress, and relative 
increases in wage rates. Under such conditions the mature and affluent economy 
is often in danger of having an insufficient demand for new investment to match its 
potentially heavy flow of saving. This is perhaps the basic cause of major cyclical 
instability in output and employment in the mature economy. It is part of the 
explanation of Canada’s recent troubles. 


But when some new innovation arrives in the mature economy, or when a 
cycle of durable goods replacement returns, the economy can surge torward with 
confidence once again. High level employment and high capacity operations return. 
If the innovation is capital using, like the steam engine, railways, electric power 
and the automobile, the demand for investment will be high. Other stimuli to 
investment are population growth. resource discovery, or situations like the filling 
in of backlog demands in the post-war period. 


Recent innovations in the mature economies were referred to in Chapter 2 
including television, electronics, automation, electronic computers, atomic energy 
and space research. So far and on the average these innovations seem to be labour- 
saving. It remains to be seen if they will eventually become sufficiently capital- 
using to bring about high-level employment, through substantial increases in the 
demand for capital goods. 


However, about five years from now, commencing in the late 1960’s, Canada 
can anticipate a population phenomenon which will generate considerable demand 
for durable consumer goods and housing. The post-war baby boom will by then have 
started to surge through the family formation age groups. The population aged 25 
to 29 is predicted to increase by 33 per cent in tne period 1966-1971, 29.5 per 
cent in 1971-1976, and 12 per cent in 1976-1981. 


Taking into account multiplier effects (in the Keynesian framework aggregate 
demand is equal to the multiplier 1/s times investment), and the accelerator effects 


1 ; F 
See Population Projections, Canada, 1961—1991, by A. Stukel, in Appendix E at the end of this 
study. 
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discussed above, this situation is likely to generate a high level of employment in 
these periods ahead.? 


While the major surges and recessions of demand and investment are 
associated with innovations and major exogenous forces, there are other factors 
that cause undulations or cycles in the economic system. These are firstly the 
presence of stocks, like inventories and fixed capital, which often act under the 
acceleration principle discussed above. In doing so they magnify any fluctuations 
that may have originated elsewhere in the system. At the same time the stocks tend 
to create cycles as they are built up toward desired leveis, are often overbuilt as 
industries overshoot their needs, and as they are then reduced toward desired 
levels by a cessation or reduction of investment. In addition to this there are 
various lagged or delayed effects in an economic system, which are also likely to 
generate cycles.? 


Cyclical Unemployment and the Growth Process 


If the labour force is growing, and technical progress is taking place, there 
must be growth in output demanded and supplied, growth in effective demand and 
supply, if unemployment is to be prevented. And yet, paradoxically, the process of 
growth itself can create an obstacle to subsequent high level employment. It is 
Domar’s special contribution, in his pioneering work in growth theory [18, 19], to 
have highlighted this point. Keynes however anticipates it in his Chapter 16 
[92]. Let us analyze this point. 


Let us assume a wealthy economy at high employment. Its gross saving ratio 
s will be high, generating a flow of saving sO. To maintain the high employment, 
gross investment for replacement, and for the expansion of the stock of capital 
must come forward in sufficient volume to absorb this high flow of saving. Thus 
to maintain a high employment equilibrium, we must have 


(12) sO = GI. This will increase the stock of capital by 
(13) A K =GI - D = sO - dK =(s - dk) O. 


This growth in K generates growth in potential output or capacity by r (s ~dk) O, 
where r is the gross marginal productivity of capital. 


It follows that the gross investment GI in the present time period has 
increased the high employment or full capacity output * of the subsequent time 


1 This improvement in the economic prospects for Canada does not minimize the necessity of tackling 
our current unemployment problems now, 

2 These effects are either domestically generated or international in origin and are then transmitted 
through variations in foreign trade and international capital flows from one country to another, We 
discuss the structural malajustments arising from foreign trade and capital flows later on in this 
chapter, 

3 These two concepts of high employment output and full capacity output are closely related in an 
economy where population and capital are in proper proportion or balance, We define full capacity 
output as that level at which average costs are at a minimum and factors of production are used 


most efficiently. 
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period by r(s ~ dk)O. Hence the flow of saving will increase correspondingly in the 
next time period, and so an even greater quantity of investment must come forward 
in this next period to maintain high employment. 


But as the investment for a major innovation is gradually completed the 
marginal productivity of investment diminishes. The profitability of investment will 
fall. Combined with this is the durability of capital. The extra capacity created by 
investment may last a long time. It follows that the investment which creates 
high employment today may doubly aggravate the problem of finding sufficient 
investment opportunity for high employment tomorrow. 


At some point in the aftermath of a big innovation the flow of saving will 
become greater than the quantity of new investment which businessmen think will 
be profitable. Unemployment appears and cyclical forces take over. 


Here it would seem is the main explanation of the major divergences of the 
mature economy from its free growth path. The spasmodic occurence of major 
innovations requiring large quantities of labour and/or capital is one facet. The 
tendency of the growth process to use up its investment opportunities at an ever faster 
rate is another. It is for these reasons that high level employment is a dynamic 
problem, and that policies for high employment must be developed in a growth 
context. We consider the nature of such policies in the next chapter. 


There are certain conditions in the economy under which we could get 
non-cyclical, equilibrium growth at constant growth rates. We now consider a few 
alternatives, as a conclusion to this brief presentation of some of the elements of 
a theory of growth. 


Equilibrium Rate of Growth: Harrod 


In his very seminal writings on growth and dynamics [33,34], Harrod has 
shown that there is a long run rate of growth, which is just sufficient, on the basis 
of the acceleration principle, to stimulate the necessary investment to sustain this 
rate. The acceleration principle assumes that K/O = k is constant for long-run 
growth at full capacity. Then as output grows, we have a demand for new capital 
as follows: 


(14) AK =k AO; GI-D =GI -dkO=k AO. 

As this new capital is built it generates income and output through the 
multiplier process. 
(15) O = (1/s) GI. Then growth in output is 
(16) A O =°0 = GI - dkO s = s - d = sp,-d. 

ts a k GI k 

Alternately, we can argue that output must grow at a rate which will induce 
new investment sufficient to continuously match the growth of current savings. 
Then A K = kAO; GI = k AO+D = sO; AO =s-D=spx-d. 

O k kO 
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This is Harrod’s ‘‘warranted’’ rate of growth. It will just sustain itself, 

with the right amount of investment coming forward in each time period, provided 

it is certain that income will continue to grow at this rate. It is thus an equilib- 

tium rate of growth. But Harrod has argued that, this warranted growth forms a 

“‘knife-edge’’ growth path, with an unstable equilibrium. For should output for any 

reason fall a little bit below this path, it will move progressively farther below it 

under the influence of the accelerator and the multiplier. Conversely, should output 

get a little above the warranted path it will shoot progressively higher above it, 

under the same influences. 


If we take another look at the warranted rate of output, we find that it is 
equal to the growth rate of the stock of capital. For if we divide (13) above by K, 
we get 


(17) ‘K = spy, -d. Thus capital and output grow at the same rate, as of course it 
must if k, the capital/output ratio or accelerator is to be constant. The warranted 
growth path must consequently be a golden-age path (Chapter 3), where 


(18) °O ="L+‘A/y, =s/k- d. 


With k fixed, and d, ‘L and *A determined mainly by technological and exogenous 
forces, the value of s which would produce equilibrium on the warranted path is 
severely restricted. 


For example, if Canada had stayed on a warranted or golden-age path 

1926-1961, its growth rate would have been approximately .0075 + .017 = .042. 
.500 

With k + 3 and d + .045, this would have required s to be 3 (.042 + .045) = .261. 
Canada could have stayed on this ‘‘knife-edge’’ path, with moderately high 
employment, if gross investment each year had been .261 of gross output. The 
historical rate has ranged all the way from 0.057 in 1933 to 0.289 in 1956. Only 
in two years out of 36 has the ratio been at or above the golden-age rate required. 


Harrod also works with what he calls the ‘‘natural’’ rate of growth. This is 
determined by the growth of population, labour force, stock of capital and technical 
progress. It would correspond to our free high employment path, which is a growth 
potential under free conditions. The natural growth rate is given by (4) and (5) 
above. If savings habits and k are both fixed, then there is no need for the warranted 
and natural rates to be equal. This is why the warranted rate is likely to be 
unstable. Suppose for example that the natural rate for Canada 1926-1961 was 
.042, and that savings habits gave s a value of .2. Then with k + 3, we havea 
warranted rate of .2 - .045 = .022.Growth at the warranted rate would create 

3 
unemployment, lack of confidence and investment would be cut below even the 
.2 rate. A cycle, of the kind we are so familiar with, would have begun. 


Appropriateness of the Saving Ratio 

Our analysis begins to suggest that, given the conditions of technology and 
the capital/output ratio, just any saving ratio which a society may select may not 
be in its best interests. Let us consider a few examples. 
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Case 1. : 


Let us assume a mature and wealthy economy with no innovation and no 
population growth. Capital stock will not grow, for this would reduce its net 
marginal productivity below the interest rate. We have a classical stationary state. 
The only need for investment is to replace depreciated capital. Then, 


(19) GI = dK = dkO; S = sO. For an equilibrium of output, we must have the 
condition 
(20) s = dk; sp, -d=0. 


For a rich society at high employment we might have s = .25, d = .045, 
k = 3. Here we have the investment ratio dk = .135, and the saving ratio .25. 
This society will sink into unemployment. To prevent this, public policy would 
have to try to increase d and k or decrease s. To increase d through accelerated 
obsolescence would be wasteful. There might be some scope for increasing k, 
through increasing public investment in social capital. But the main adjustment 
would have to be made through reducing the national propensity to save. 


Case 2. 


Consider the same economy as for Case 1, but with population and labour 
input growing at ‘N = n. The stock of capital must grow at the same rate as labour 
input, to keep the labour force properly equipped. Gross investment is now dkO + 
nK, Equilibrium growth is possible in this situation if 


(21) sO = dkO + nkO; s = dk + nk. From equation (4) we find ‘O =n, so that output, 


labour and capital are all growing at the same rate. The natural rate of growth is 
n, and since the warranted rate is always spx -d, we have from (21) that the 
warranted and natural rates are equal. 


(22) n = spx - d. This should accordingly give a stable equilibrium growth path, 
developing neither unemployment nor inflation. 


But let us again consider any limitation this may place on the saving ratio. 
Continuing the same data used for Case 1, and using the growth rate of Canadian 
labour input *L = .008 for 1926-1961, we have s = (.045 + .008)3 = .159. But as 
we have seen, the high employment saving ratio for Canada is of the order of .25. 
Hence, to maintain high employment equilibrium growth in this case, it would be 
necessary to reduce s from .25 to .16. 


Alternately, the equilibrium conditions (21) and (22) could be maintained if 
the growth rate of man-hours of labour could be increased to n = .25/3 - .045 = .038. 
The higher saving ratio of .25 could now be maintained because of the capital 
investment needed for this rapidly growing rate of labour input. But the level of 
investment required in this situation involves a rate of growth in annual man-hours 


of 3.8 per cent. Most countries would find it difficult to maintain such a growth 
rate for long. 
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Case 3. 


Let us now assume the same conditions and data as for Case 2, but with 
neutral innovations growing at rate "A = a = .017. With neutral innovations capital 
and labour grow at the same rate. Hence 


(23)°O Syl ty. lL +°A =n + a: 


This is the natural rate of growth, and it is constant as long as n and a are 
constant. The warranted rate of growth still has the formula sp, - d. But now it 
is impossible to equate the warranted and natural rates, for in this case output 
grows at a faster rate than capital. Also in this case k cannot be constant but 
falls at rate -a. 


We can however find an equilibrium condition in this situation, with saving 
and investment equated in each time period. It is: 


(24) sO = dK + nK; s = (d+ n)k. To maintain this equilibrium it would be 


necessary for s to fall at compound rate ~a, as k fell. Given the average Canadian 
conditions 1926—1961 in this particular case, we would have *O = .008 + .017 = 
.025. s could start off at value (.045 + .008)3 = .159; but it would have to fall at 
compound rate ~.017, to preserve equilibrium. 


Case 4. 


In this last case we assume an economy on a golden-age path with capital 
and output growing at the same rate, so that "0 = *L + ‘A/y,. This is the natural 
rate of growth of this economy, if L is always at full or high level employment. The 
warranted growth rate for this economy is, as always sp, - d. For equilibrium 
growth at high employment warranted and natural rates must be equal, giving us the 
condition for this golden-age growth. 


(25) s = (d + *L + *A/y,)k. We can also find this condition by equating gross 


Saving and investing at each time period. Thus sO = dK + °O.K = dkO + (L + ‘A/yrz) 
kO. For Canada over the period 1926 to 1961, very roughly we have ‘O = .008 + 
.017/.54 = .040. Then for high employment equilibrium and golden-age growth 
Canada would have had to maintain a constant saving-investment ratio s = 

(.045 + .008 + .017/.54)3 = .254. These values correspond fairly well to trend 
growth conditions (excluding the effect of cycle upswings) in the Canadian econ- 
omy at high level employment. 


Note that the left hand side of (25) is the saving ratio to output, while the 
tight hand side is the investment ratio. We have assumed a constant value for k, 
but our formula becomes more general if we let k vary. The indications are that 
for the United States, the United Kingdom and Canada the long-term trend of k had 
been downward. (Cf. [39] pp. 44-46, and Chapter 6 in this study.) However, since 
1944 the trend in k has been upward in both the United States and Canada. Formula 
(25) then tells us that on this score these countries would need to progressively 
increase their savings ratios to maintain high employment equilibrium, In both 
countries however the trend in y; is upward (cf. Kravis [108] and Chapter 6 this 
study), and this will have a counterbalancing effect on the s needed for equilibrium 
growth at high employment. 
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We have shown with these examples that with a fixed capital/output ratio, 
labour share of output, growth in technical progress and labour input, and rate of 
depreciation, the saving ratio for equilibrium growth becomes pre-determined by 
these conditions. However, some of the factors in this equation are not completely 
rigid, and in fact have trends. Also in the short-run we may be quite prepared to 
vary the saving ratio and the rate of growth to obtain short-run high employment. 
With the help of a detailed econometric model we can in fact have flexibility in 
the savings ratio to meet the needs of short-run employment. 


The heart of the matter here is that for short-run problems both the saving 
side and the investment side of the economy can be varied to meet current 
conditions. All that is really necessary to maintain stability is that planned saving 
and investment be brought into balance by appropriate variation of either one, or 
both. Government can exercise considerable control over both s and GI, and as 
long as it guides sO (planned) into equality with GI, high level employment can 
be maintained. In acting as balance wheel, government does not have to arrange 
that Gl = D+k AO. 


What then is the value of our growth theory? It can help us to see how we 
should be aiming s and GI if our objective is maximum growth and an optimum 
standard of living over the long run. 


One obstacle however to the kind of flexibility we need in s for short-run 
manoeuvering is the difficulty of shifting resources between the capital goods and 
the consumption goods industries. A society needs a measure of flexibility in 
this respect, where too much rigidity would present a structural problem to high 
employment. The better our long-range plans however, to foresee and prepare for 
periods of high and low investment opportunity, the less need there will be for 
sharp and sudden changes in s to meet short-run conditions. 


But a reasonable degree of flexibility will always be necessary to maintain 
continuous high employment. Such flexibility may be seriously hindered by 
structural problems in the economy, and we now turn to a brief consideration of 
these. 


Structural Problems in Relation to High Level Employment and Growth 


The pattern of demand in a dynamic economy is continually changing. New 
products and new industries are born and grow rapidly, while older products and 
industries find their demands falling away. At the same time the needs of econ- 
mic policy may be such that at one period, if investment is temporarily declining, 
it would be appropriate for the society to increase consumption and save less. 
The converse may then be true when investment opportunities are abundant. All 
of these situations, whether long-run or short-run, require flexibility in the outputs 
of different products and industries, and hence flexibility in the movement of 
workers and other resources between products and industries. 


When this movement is too slow or impeded we say that we have structural 
problems. The pattern of demand is out of correspondence with the pattern of 
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supply. Hence we have excess demand in some products and industries and excess 
supply in others, The excess supply creates unemployment. When this structural 
unemployment is large enough, it may in itself start to generate cyclical 
unemployment throughout the whole economy. Conversely, when there is a cyclical 
slowdown it is much more difficult to solve structural problems, and they become 
worse. Structural and the cyclical factors thus interact and mutually reinforce 
each other. 


Just as we may have structural problems as between products and industries, 
we may also find them in factor markets. Some forms of capital may be too specific 
to be able to shift into a new line of output. In the same way workers may be 
trained in certain specific trades or skills, but find that the new industry or 
product requires new and perhaps more difficult skills. There may be an adequate 
over-all demand for labour, but a quite insufficient demand for some of the old 
skills. At the same time there will be excess demand for the new skills. Again we 
have structural unemployment. 


Canada, in the aftermath of her post-war boom, suffers from a combination 
of cyclical and structural unemployment. These problems have been well described 
and documented in considerable detail [113-118]. Because of their major 
relevance as obstacles to high employment and growth, some of the main structural 
problems facing Canada are briefly mentioned here. 


(a) Labour Force — Structural Unemployment 


A certain proportion of our unemployment is of young people without enough, 
or the right kind, of education and training. Among the older people, some find that 
their skills are no longer in great demand, while there is excess demand for new 
skills. Governments have moved in the direction of providing more training 
facilities and financial assistance to help people to upgrade and alter their skills 
to meet the ever changing pattern of consumer, investment and foreign demand 
which presents itself to the economy [118]. 


In this regard an even fundamental problem may be starting to develop in our 
economies. It is related to automation, cybernetics, a second industrial revolution. 
To the extent that control machines replace men in controlling the power machines 
of production, automation may displace people in a way that no amount of training 
can correct. The demand for labour may shift in favour of higher intelligence and 
away from medium and lower intelligence, the latter having been replaced by control 
mechanisms. We might then have to contend with a basic structural unemployment 
in the lower half of the intelligence distribution in the labour force, with moral and 
social consequences that would be particularly difficult to deal with. 


The upshot of this is that should such developments begin to look probable, we 
must set about designing a productive system that matches our people, rather than 
the other way around. This may not necessarily mean abandoning automation in any 
degree. It does mean that we must find useful and worthy things to be done by those 
displaced by automation. For human beings need to participate in production as 
well as consumption to have a sense of dignity and worth and belonging. We must 
never sacrifice humanity to machines. 
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(b) Declining Industries 


It is inevitable that the changing technology and changing patterns of demand, 
combined with new resource discoveries will necessitate a decline in some 
industries. As examples in Canada we may mention agriculture and coal-mining. In 
the former, advancing productivity, combined with inelastic demand and foreign 
protectionism, requires a gradual exodus from the least efficient farms. This exodus 
does not occur with requisite speed and smoothness. With respect to coal mining, 
the great discoveries of oil and gas in Canada, coupled with a changing technology 
favouring petroleum, gas and latterly atomic energy, have dealt a serious blow to 
the coal mining industry. It has been difficult for labour and capital to leave this 
industry, with resulting unemployment of men and capacity. 


Differential productivities between advancing and declining industries 
accentuates the problems of the latter. Occupational wage rates advance in the 
growing industries, for this is where technical progress is most likely. These wage 
increases are transmitted through the labour market to the declining industries, 
accentuating their problems and structural unemployment associated with them. 


(c) Regional and Area Problems 


When a declining industry happens to be concentrated in a particular region, 
we may have a region which is always worse off with respect to employment and 
income than the rest of the economy. But it is quite possible for a region to be 
declining, or lagging, behind the rest of the economy, with or without the added 
drag of a declining industry. Such a region is the eastern maritimes of Canada, 
including eastern Quebec. Part of this problem stems from Canada’s geographical 
configuration, which makes it economically a four thousand mile long narrow 
strip. This puts the Atlantic Provinces at a great distance from Canada’s major 
market areas. On top of this general problem, the Region has to contend with the 
problems of such declining industries as agriculture and coal. What is needed in 
the Atlantic area are major programmes of economic development, with particular 
stimulant to export oriented industries, combined with a concerted effort to reduce 
power costs, and transportation and communication cost with the rest of Canada. 


(d) Foreign Trade 


Canada has recently suffered from structural problems in her foreign trade, 
and these too add to the general unemployment problem. Canada’s resource 
endowment is such that she has always had a great dependence on international 
trade to bring about the pattern of final goods which maximizes Canadian welfare. 
It was natural for her to export staples and raw materials and import manufactured 
goods. She has gradually tried to change this pattern in favour of more secondary 
industry and diversification in depth. United States and British investment in 
Canada has however always favoured the more ‘‘natural’’ pattern since this was 
complementary to their economies. Canada has nevertheless run against this trend 


and developed secondary industry behind general, and British Preferential, tariff 
walls. 
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In the first phase of the post-war period United States investment in Canada 
again favoured the resource industries of raw materials and fuels and helped build 
them up to very high capacity. At the same time Canadian secondary industries 
found easy markets for their output in a goods starved world, both at home and 
abroad. Since 1957 however there has been a slowing down in the demand for 
Canadian raw materials, while at the same time the European and Japanese 
recoveries have come into full flower. Canadian secondary industries found it 
difficult to compete, at home or abroad, with these lower cost, newly built and 
very efficient economies. Canadian costs were too high and Canadian quality 
needed to improve. Only recently has the exchange rate reduction helped to 
redress the cost picture to some extent, but this is no substitute for the increased 
efficiency and leadership needed in Canadian secondary industries. 


This particular structural problem is a major contributing factor to a high 
level of unemployment. 


(e) Capital Inflow 


The heavy capital inflow, mainly from the United States, has accentuated 
our structural problems related to foreign trade. Capital for direct investment is 
usually brought in for the express purpose of expanding capacity in Canada. Capital 
goods soon follow the finance capital, and add to our imports. Portfolio investment, 
added to the direct flow, pushed up the price of the Canadian dollar, thereby 
encouraging further general imports, both capital and consumer goods, competing 
with domestic industry. At the same time Canadian exports became more costly. 
Added to these price effects, we also had strong income effects at times, which 
helped to turn the capital inflow into a current account deficit. For when the 
investment boom generated higher incomes in Canada, these too induced more 
imports. Foreign capital inflow has thus tended to contribute significantly to a 
substantial current account deficit over a longer period of time. It also created for 
us the present and future problems of servicing a large and growing foreign debt. 
Servicing a debt resulting from the installation of productive fixed capital may not 
create a particularly heavy strain on the economy depending on its ultimate 
destination and effect. But servicing a large debt created to facilitate the impor- 
tation of consumer goods is quite another matter. Because of this servicing problem, 
a current account deficit today may have perpetuating tendencies through its 
influence on the current account deficit in the future.’ 


Opinions differ about the seriousness of these problems [113, 115, 116]. But 
they cannot be viewed with equanimity since they have added to our structural un- 
employement. Perhaps if we had searched for a way of letting the inflow build up 
our international reserves rather than our dollar price and imports of consumer goods, 
while at the same time sterilizing the reserves from creating undesired internal 
monetary expansion, the structural problems of the inflow could have been reduced. 


Our analysis cannoi support the claim that the heavy and partly autonomous 
capital inflow into Canada since 1957 has been generally an economic blessing, 


1 It is often argued that imports of consumer goods during a capital inflow merely release factors for 
n of domestic investment goods capacity. But do we seriously believe that Canada, a 


eae ae et especially during the many 


heavy importer of capital goods, was shifting resources in this way, 
recent years of excess capacity and unemployment? 
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except perhaps for our securities markets. By then we had unemployment, and a 
reduced internal saving ratio because of the unemployment. We clearly had no 
need of heavy capital inflows, as we might have at times of full employment and 
an investment boom with more investment opportunities than could be met out of 
domestic savings. But a partly autonomous capital inflow, encouraged by generally 
high levels of domestic interest rates, and with no action taken to neutralize some 
of the economic consequences of capital inflows, appear to have added to our 
unemployment problem through the price and income effects discussed above. 


(f) Foreign Control of Domestic Industry 


Here again opinions vary about the seriousness of this problem [113-118]. 
However two themes seem fairly clear. Foreign control tends to prefer to see 
Canada’s ‘‘natural’’ development as a raw material producer, rather than her 
diversified development into secondary manufacturing requiring political assistance 
and tariffs. A purely ‘‘natural’’ development could not employ fully our present and 
expanding labour force, although it might have if we could have developed among 
other things, secondary industries sturdy enough to operate without government 
support and protection. Given our tariff history, foreign direct investment has moved 
into Canada to gain access to the Canadian and Commonwealth markets. In many 
cases the foreign parents of the resulting companies do not wish to see them go 
beyond these into general world markets, for in so doing the Canadian child would 
compete with the foreign parent. 


We conclude taking into account industrial development and world trade that 
foreign ownership and control of Canadian companies may contribute to structural 
unemployment. 


(g) Technological Unemployment 


It is possible for industry to develop such labour saving capital, technology 
and administration, that any reasonable level of aggregate demand can be satisfied 
by high capacity production which does not carry with it high employment. The 
wage rates of the employed can be kept high and advancing by union protection and 
growing productivity. It is merely necessary that the labour unions keep the 
unemployment from depressing wage rates, which they can do. The whole system 
can then grow in prosperous fashion for those with wealth and employment, but in 
a rather dismal fashion for the unemployed or underemployed. 

By technological unemployment then we mean a situation where capital and 
technology have got quite out of balance with the labour supply of the economy, so that 
all that is wanted or demanded can be produced with considerably less labour input than 
is available. The situation could also develop that many of the unemployed would not 
have the capacity for reaching the high order of skills needed in the advanced tech- 
nology, as we discussed above under ‘‘labour force-structural unemployment’’. 


This is in fact the situation depicted in our econometric growth model 
(Chapter 10). But there seems also to be some technological component in our 
present structural unemployment.? 


1 Structural factors including technological developments appear to have contributed significantly to 
the postewar trend of increasing unemployment. Unemployment rose at an unusual rate of 7 per cent 
(compound) over the period 1946 to 1961 and at a rate of 9 per cent over the period 1953—54 to 
1961—62 (compound), (Rates are based on data in Table A-1, Appendix A), 


DIVERGENCES FROM AN OPTIMAL GROWTH PATH 57 


Conclusions 


This chapter has attempted to bring into focus some of the major cyclical 
and structural problems that may confront the mature and wealthy economy. These 
problems stand squarely in the way of the attainment of both short-run welfare in 
terms of high level employment, and long range welfare in terms of a growth path 
which provides our society with an optimally chosen standard of living profile. 


In the next chapter we shall consider briefly the nature of the economic 


policies which are needed to steer the economy to high employment and an optimal 
growth path. 
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CHAPTER 5 


ECONOMIC POLICY 
FOR HIGH LEVEL EMPLOYMENT 
AND OPTIMAL GROWTH 


A. Cyclical Problems and Aggregate Demand 


We start with the premise that, for reasons of humanity, economic betterment, 
social welfare, aid to underdeveloped countries, and defence, democratic societies 
want both high level employment and optimal growth. We assume that these are 
social goals, and that the economists’ job is to discover the economic ways and 
means, or policies which will steer or navigate the economy to their direction. 


By high level employment we may recall that we mean the maximum 
employment ratio that can be reached without generating inflation. To make a somewhat 
arbitrary definition, we may define inflation as a rate of growth of the price level 
of GNE of more than 2 per cent per annum. High level employment should be 
possible with an employment ratio to the civilian labour force of 96 to 98 per cent.. 
In fact, given a climate or policy of wage and price restraint within the boundaries 
set by productivity improvements, it should be possible to reach the 98 per cent 
level in most countries. 


With regard to an optimal growth path, we recall that there are several such 
paths. We have at this stage of our thinking, selected three among the possible 
paths, as prototypes with optimal qualities. Economists in the future may discover 
even better possibilities. The three selected were called the Golden Rule, 
Generation Optimized, and Free growth paths. The choice among these three is a 
matter for general social decision given all of the information about them which 
the economist can provide. For the three paths involve an ascending degree of 
goverment influence on the saving ratio s. In the interests of public under- 
standing and support of the policies to be taken, it would accordingly be both 
proper and necessary for society to have made the basic choice of the path to 
be followed. 

As we study the policy requirements for our dual goal of high employment 
and optimal growth we shall consider each of these three paths in turn. Before we 
begin this, however, it seems worthwhile to raise the question of whether the two 
goals are complementary, antagonistic, substitutes or independent. 
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Relationship Between High Employment and Optimal Growth 


High employment stands on its own as a social goal, on humanitarian, 
ethical and social grounds, irrespective of its relationship to growth. The 
alternative means the loss by a portion of our society of participation in 
production, consumption, and of leading a satisfactory way of life. Our first 
task is to examine any possible connections that may exist between the level 
of employment and growth. We do so by looking at observed data before 
exploring theory. 


Examining recent Canadian history (Chapter 6) we find that periods of high 
employment and rapid growth tend to coincide. There are exceptions. For example 
the bumper crop of 1928 and 1942 tended to accentuate growth in these years, at 
the expense of appearances for the subsequent year. But in general the rule holds, 
at least to the extent that we can, with casual inspection, separate out the growth 
rate from the business cycle. 


However, it must be admitted that our Maritime region has grown along with 
the rest of Canada, despite a persistent, chronic unemployment. Also we can point 
to Italy as a country which seemed to have permanent unemployment because of a 
structural imbalance of population and resources. Yet postwar Italy has had 
vigorous growth despite this unemployment, though the employment situation there 
has improved over the last decade or so. 


Finally, we can look ahead to the projections in Chapter 10, using the 
econometric model prepared for this study. Conditions were found to exist in this 
model which would yield a reasonably adequate rate of growth with rising levels 
of unemployment. Here the situation was growing technological unemployment 
combined with sustained wage rates and aggregate demand. 


Evidently then it would be premature to argue that high level employment 
is always essential to obtain a reasonable rate of growth. 


Let us next consider the converse proposition: Some minimum rate of growth 
is necessary to sustain high level employment. Here theoretical considerations do 
put us on a little firmer ground. Applying our basic growth equation, 

(1) *O sy, thetoy yt K-+ *Ansiygre' i+ angs-dk)- 4 Ates(lark) “ack (sp, -d) + °A 
we see that output must grow at a sufficient rate to absorb the growth in labour 
input, the stock of capital and technical progress. If capital growth were held 

at zero, or capital stock were let run down to 0, ‘O would ultimately have to 
become equal to ‘L + *A to maintain high employment. Alternately, if capital 
grows at the same rate as labour, so that we have no capital deepening, we 

have ‘O = *Lt‘A. ‘O could of course become zero if technical progress became 
retrogress with’A = —L;or if ‘L = *A = 0; with high employment still maintained. 
But these are quite unlikely situations in modern economies. 


Hence we can feel confident in saying that we do need a minimal rate of 
growth of output to sustain high employment. Under average Canadian conditions 
1926-61 such a minimal rate would have been of the order of .008 + .017 = .025. 
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However, we originally posed the question of the relation between high 
employment and optimal growth. The theoretical and empirical background which 
we have prepared does permit an unequivocal answer to this question. As long 
as population is in optimal balance with resources (no structural problems 
related to surplus population), then any optimal growth path requires continuous 
high employment. For even though it may be possible under special circumstances 
to achieve as high a growth rate with unemployment as with high employment, it 
is not possible to achieve as high a growth path. We take it as axiomatic that 
a standard of living time graph, growth path or profile which is everywhere higher 
than another, is superior to that other. In fact, over a generation, a high 
employment path could have lower growth rates than a corresponding unemployment 
path, and still be superior. This is not of course a likely situation. The high 
employment path will usually have growth rates at least as high as any 
corresponding unemployment path. 


Economic Policy for the Free High Employment Growth Path 


Since the achievement of this growth path requires minimal influence of the 
saving ratio on the part of government, it seems appropriate to begin our policy 
analysis here. The essence of the free path is that the members of society make 
individual free market decisions, based on market values of wage rates, product 
prices, and yields on savings, on the variables which will ultimately affect growth 
rates. The most important of these variables are participation rates, hours of work 
and the saving ratio. In order for these decisions to be truly and democratically 
free, however, a certain environment is necessary. This ‘“‘free’’ environment must 
include the following conditions. Firstly, there must be high employment; secondly, 
there must be an equitable or optimal distribution of income; and thirdly the 
general public must be reasonably aware of, and have adequate access to, the true 
yields on capital. 


We have already analyzed in previous chapters why this environment is 
necessary for free and democratic decisions, and for the development of mass 
markets. It is also important if workers are to have the attitudes that make for 
high production and socio-technical progress. This is the environment which 
economic policy must produce if the society has chosen the tree growth path as 
one of its goals. With respect to the yield on capital we can merely pause to 
suggest that capital markets be studied to determine their efficiency [104, 117] 
and to see if a sufficient proportion of the true yield on investment is being 
passed on to the general public. For only when this is so is society making its 
best free decision on saving. The main policy problems for us to discuss here 
then is that of high level employment. 


Policy for High Employment in a Short-Run Context 


We have already discussed the mechanics of employment in the previous 
chapter. The more detailed and empirical representation of employment theory is 
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found in econometric macro-models of the complete economy. These are 
essentially general equilibrium systems among macro or aggregated variables for 
the total economy. (Cf [89 — 95] and Chapter 9). Let us here review briefly the 
short-run or static theory, quite apart from any dynamic or growth considerations. 
The level of output and employment, we recall, is determined by the strength of 
aggregate demand in relation to aggregate supply. Effective demand, supply and 
employment are determined where these very aggregative functions meet or come 
into equality. Since aggregate demand is composed of national consumption and 
national investment, it is the effect of these two demands combined, for given 
supply conditions, which determine effective output and employment. 


We also recall that, since a large proportion of saving and investing 
decisions are made by different people, and since saving tends to be fairly stable 
while investment tends to be volatile, planned saving will seldom be equal to 
planned investment. But then as demand and supply are brought into equality to 
form effective income and output, this same process brings effective saving and 
investing into equality. At high employment the level of saving determines how 
much investment can be made, while with unemployment the level of investment 
determines how much saving can be made. 


If the economy is at high employment and investment plans are lower than 
saving plans, then planned consumption plus planned investment are less than 
high employment consumption and investment. Effective output and employment 
fall. Conversely, if planned investment is greater than planned saving, planned 
aggregate demand is greater than high employment effective demand. We 
experience pressure on output, and inflation. 


There are equilibrating mechanisms in the aggregate economy which may 
at times work to maintain stable high level employment.’ These are the labour 
market (wage rates), the goods market (prices), the money market (interest 
rates) and the foreign exchange market (exchange rates). But these have all 
proven to be too slow or too ineffective to achieve high employment within 
any reasonable time. It has accordingly gradually devolved upon the central 
or federal government to provide the necessary governor mechanism to 
equilibrate the economy at high employment. Indeed, there is no agency in 
a society other than the sovereign power, representing all interests, which 
could logically or effectively take on this vital role. 


In an economy where individuals and firms make their own decisions 
about consuming, saving, production and investment, the government can still 
exert a powerful influence on the outcome of employment and output. It can 
influence the flow of exports and imports through its general commercial 
policies, duties, subsidies, quotas, influence on the exchange rate and exchange 
controls where necessary. Through its control of the money supply and public 
debt, it affects general liquidity and money interest rates in the economy. These 
undoubtedly affect consumption, saving, output and investment plans, especially 


1 art : 
This is the classical argument, but it is still based on theory as yet largely untested by econometrics, 
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if large changes are made. But more econometric study is required to determine 
and assess adequately the effects and elasticities of fiscal and monetary 
policies. 


An area where government influence on the economy is much stronger and 
more direct, however, is in its own spending on consumption and investment. 
Government has become a large producer of services which are consumed 
collectively by the society, and which as a rule provide major external economies 
(to be discussed later). Such services include education, political and 
administrative government, defence and so on. To provide these services 
government must hire labour, purchase materials and make extensive investment 
in buildings, construction works and machinery — social capital. 


As our society and international relations become more complex, government 
has been providing increasing relative and absolute amounts of national consump- 
tion and investment. In 1926 public consumption (excluding defence) was 10.2 
per cent of national consumption (Chapter 6), and government investment was 11.4 
per cent of national investment. By 1961 these proportions had become 13.2 per 
cent and 22.6 per cent respectively. 


It is accordingly in the direct determination of aggregate demand that 
government can exert a major influence to steer the economic machine, to assist 
it in its expansion and hold it at high employment. Let us suppose that for a 
particular year government has estimated with an econometric model, general 
forecasting techniques and a thorough survey of all investment intentions, that 
private investment is likely to be a certain amount and private consumption is 
likely to be at a given level. These demands plus tentative government plans, 
produce an aggregate demand below high employment potential supply. This 
implies that planned high employment saving is greater than planned investment. 
A government accepting high employment as a national objective has two broad 
choices. It must either raise the level of investment or reduce saving and bring 
up consumption, until aggregate demand is at a sufficiently high level. It can of 
course use a combination of these broad policies, but to present our case clearly 
let us assume that it will choose one or the other of these simple alternatives. 


In order for government to choose to increase investment, it must first 
ascertain that adequate investment opportunities are available in the private 
sector, the public sector, or both. Suppose that it seems more appropriate for 
public investment to carry the advance, then government must have already 
prepared a list of desirable public projects, on which it can draw in short order. 
These projects need to be pre-arranged on the basis of social priority, with 
each one also labelled to reveal the industries it will predominantly affect in 
terms of demand, andin terms of complementarities and other external economies 
of supply. Investment projects might be in such fields as education, health, 
welfare, national parks and recreation, roads, bridges, harbours, aiports, slum 
clearance, city traffic congestion, and pollution of air and water. 


If, on the other hand, there are still some investment opportunities in the 
private sector, as a result of recent innovation and development, government may 
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also decide to help these along through monetary and financial encouragement. In 
financing such policies, government would be drawing on analytical work done by 
an industry branch which maintains a continuous survey of all industries in the 
economy, and does research to discover trends in demands and in technology, 
which, from an over-all vantage, would assist industries to make rapid and planned 
adjustments to these changes. The monetary and financial measures taken might 
include increasing the money supply, reducing interest rates, aid from the 
Industrial Development Band, and special tax incentives to investment, expansion, 
integration and research, 


Suppose alternately that the government feels that the situation calls for 
expanding consumption rather than investment, to make up the demand gap 
contributing to unemployment. This means that the national saving-investment 
ratio s is to be reduced. The increase in consumption can come partly from the 
private sector, and partly from public consumption. The latter is of course under 
direct government control. To expand this area intelligently, government again 
needs an array of useful spending projects, this time of a non-capital nature, and 
labelled according to social priority, and according to the main industries that 
will be affected by the implementation of each programme. Knowing the indus- 
trial situation through its industry analysis branch, government can select enough 
projects or expand existing programmes to fill in a portion of the employment gap. 


To engineer that the remaining share will be taken up by private 
consumption, government has the basic tools or instruments of reducing taxes and 
increasing transfer payments. Reductions of personal income taxes, especially on 
lower incomes where the marginal propensity to consume is high, combined with a 
reduction of sales and excise taxes, will stimulate private spending and should 
thereby increase general welfare. Increases in transfer payments to persons in low 
income brackets will achieve the same results to even greater degree. Here in 
particular each extra dollar of income is likely to be fully spent, and hence the 
marginal propensity to consume tends to be unity. 


Whether the government chooses the investment road, with higher saving 
ratio, or the consumption road, with lower saving ratio, to bring effective demand 
up to the high employment level, it may incur deficits. The investment road 
involved increased spending by government, with no apparent increase in govern- 
ment disposable income (tax and other revenue, less transfer payments to the 
private sector). The consumption road involved both increased spending and a 
reduction in government disposable income. These deficits, however, are not 
likely to be as large as they would be if the programme fails, or if no policy is 
attempted at all. The economy suffering under depression and unemployment is 
notorious for its large deficits. The economy of high employment has buoyant 
revenues, lower transfer payments, and usually has a surplus. (Cf. National 
Accounts, and Chapters 6 and 10; Appendix A). In any event, small and moderate 
deficits do not constitute an economic problem, and will be discussed later in 
this chapter. And, barring special circumstances, e.g. wars, natural disasters, 
major international economic disturbances, these are the worst that should be 
encountered on the free growth path, once it is established. 
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So far, we have looked at the general nature of policy to achieve high 
employment today, without worrying about the corresponding problems of 
tomorrow or the day after tomorrow. Hence our analysis could be called short-run 
or static. Now we must face up to the facts that our analysis of what is happening 
in the economy is delayed by the lag in statistical measurement, that our policy 
plans may be delayed still longer, and that the response of the economy to policy 
decisions may reveal varying lags in different sectors. Thus we see that a 
completely static analysis will not do in the real world where the economy is 
subject to fluctuations, cycles and growth. We must plan ahead so that our policy 
will be right for tomorrow, and the days after tomorrow. Our static analysis is 
accordingly only useful as a starting point. 


Policy for High Employment in a Dynamic and Growth Context 


In statics we consider only one equilibrium solution of an economic system 
or a model of it. In dynamics we study the sequence of equilibrium solutions from 
one time period to the next. In so doing, we trace out the time graph or path or 
profile of each important economic variable. Because of the lags in analysis and 
policy mentioned above, we must be able to predict these time paths far enough 
into the future to be able to rendez-vous policy effects with the appropriate 
economic conditions. Otherwise, policy might reinforce rather than dampen 
economic fluctuations. We must accordingly be able to predict the current growth 
trends, cycle movements, and exogenous influences on the economy. For these 
purposes we must make use of general economic analysis, time series analysis 
and econometric models. With the econometric models especially (cf. Chapters 9 
and 10) we can test for the quantitative effects of any number of alternative 
policies in our search for the best one. 


Policy for high employment in the real, dynamic and changing world must 
take especial cognizance of the growth aspects of the economy. It will want to 
consider the rates of growth of the population and labour force, and any changes 
in the latter as a result of changing age patterns in the population. It will also 
want to consider the rate of growth of technical progress. For while this progress 
is essentially an economic blessing, it can create technological unemployment. 
Economic policy in a growth context should be so formulated as to deal effectively 
with this unemployment problem. 


The policy to attack this problem can have two prongs. One prong is to 
expand over-all demand commensurate with the growth in potential supply. This 
can be done via the consumption route or the investment route, or some combination, 
as seems appropriate. The other prong is to reduce average hours of work h in the 
economy. Through reducing h we reduce labour input L and its growth rate. This 
offsets to some extent the expansion in the supply of goods generated by technical 
progress. Historically, our society has chosen a combination of these two prongs, 
as technical progress has proceeded. We have had both an ever increasing standard 
of living, and ever reducing hours of work (cf. Chart 6, Chapter 6). But we have not 
in the past been able to make this adjustment smoothly and without severe 


unemployment at times. 
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Finally, our dynamic policy must grapple with perhaps the most vital and 
difficult area of all — investment and the stock of real capital. In our previous 
analysis we have seen that while investment helps solve our employment problem 
today, through its effect on demand and the multiplier, it adds to our problems of 
obtaining high employment tomorrow. This presents us with a dynamic and growth 
problem par excellance in the field of employment and one with which the static 
analysis is simply not equipped to cope. For today’s investment moves into the 
stock of capital and provides us with increased capacity to produce for many 
tomorrows (the productivity and durability of capital goods), This sequence is 
readily seen in the structure of the econometric model of Chapter 9. 


As long as there are abundant investment opportunities as a result of recent 
innovations and development, and with the support of adequate demand for final 
goods, this productivity aspect of investment creates no problem. Investment can 
be encouraged to the full extent of the high employment saving ratio and the 
capacity of the investment goods industry. It is when the opportunities created by 
innovation have been nearly filled in that the dynamic aspects of investment start 
to create a problem. For now each piece of capacity added to the system generates 
increased income and hence saving for tomorrow; while at the same time it reduces 
the need for further investment tomorrow. 

Ultimately the economy must content itself with horizontal investment to 
match the growth in labour input, until a major new innovation comes along. It is 
in such periods that government policy is most needed. Its first job is to foresee 
these periods well in advance, through its branch of industry studies. One of the 
key functions of this branch should be to keep track of investment opportunities, 
industry by industry. Then as the economy approaches a period where little more 
than horizontal investment is needed, government must be prepared with policy 
measures to counteract what might otherwise bring a serious reduction in levels 
of output, employment and incomes. For if the investment ratio falls well below 
the high employment saving ratio, unfavourable results follow affecting the 
economy as a whole. 


As a Situation like the above develops initial government policy might be to 
encourage all possible private investment through low interest rates and tax 
assistance, so that no investment opportunities in the private sector will be 
passed by. Then in preparing further and more direct policy, government might 
first decide if there are still good growth promoting investment opportunities in 
the public sector. These may be available from a carefully prepared list of 
constructive public projects awaiting implementation. If these are available in 
sufficient numbers, then it may be possible to maintain the saving ratio at the 
level already freely selected by the society. Putting the right amount of these 
projects into operation at the right times will maintain both the highest level and 
slope (growth rate) of the free growth path — the former (level) through high 
employment, the latter (slope) through the high saving ratio. 


If, on the other hand, there are not enough such projects to achieve this 
optimal situation, the next alternatives can be chosen. These are to reduce the 
national saving ratio, or to reduce hours of work, or to devise some combination 
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of these two policies. Here the econometric model can be of specific assistance 
for selecting appropriate values, quantities and combinations for the final 
programme. We have already outlined the nature of policy for reducing the savings 
ratio. This involves the stimulation of consumption, both private and public. 
Whether priority is given to private or public consumption depends upon the needs 
of the times. If it is decided to reduce the national saving ratio by stimulating 
private consumption, then tax reductions and increased transfer payments will be 
called for. If on the other hand it is decided to expand public consumption, then 
some projects already begun by government might be expanded, and new projects 
high on the priority list might be set in motion. Some of these may be growth 
promoting, as in the fields of education, health and basic research. 


Encouraging reduction in hours of work is a new kind of public policy which 
has not received much attention. The theory on which such a policy may be based 
is briefly as follows. In the situation depicted above, the flow of saving at high 
employment would begin to outrun the flow of investment, and first undesired 
inventories, and then unemployment, would start to appear. To prevent this from 
happening we can either reduce the saving ratio, or reduce the supply flow to 
which the saving ratio is applied. Either way would bring saving and investing 
back into balance. The supply flow can be reduced by lowering hours of work. 
This must be done gradually and in planned phasing, for in itself it increases 
business costs of production. It is only to the extent that these costs are offset 
by technical progress that such a policy is feasible. 


The actual research and implementation for such a policy might pass 
through the following phases. Having determined that saving at high employment 
is going to run ahead of investment, the government proceeds, with the help of an 
econometric model and other economic tools, to work out various combinations of 
reducing s (increasing consumption) and shortening h which would maintain high 
employment. The shorter hours could be achieved by shortening daily shifts, 
perhaps with more shifts per day; by shortening the number of days of work per 
week for each worker, while keeping plants going a full week; by increasing 
vacation time allowed each worker; and so on. 


The problem is then presented to the general public that government research 
indicates that unemployment will develop unless there is either more domestic 
consumption with rising material standard of living, or an increase in foreign aid, 
or a reduction in hours of work, or some combination of these. Alternative combina- 
tions can be estimated with the econometric model. This is designed to facilitate a 
public discussion of the problem faced and the alternative solution possible. After 
such discussion has gone far enough the government appraises that combination 
which seems to suit the majority weight of opinion. Government then arranges this 
balance between standard of living and reducing hours as its policy, and suggests 
that business and trade unions take this into account as they conduct their 
negotiations. Government might then lead the way in reducing the hours of its own 
staff in accord with the policy. 


At the time of initiating public discussion, government might want to show 
how society has solved this problem by trial and error in the past (cf. Chapter 6 
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and Chart 6:6), and how the errors have wrought considerable suffering. Govern- 
ment might also want to point out that bringing down hours of work will reduce the 
level of the growth path, but may leave its slope relatively unaltered. Alternately 
if policy is directed towards the saving ratio exclusively while leaving hours 
alone, the tendency will be to maintain the height of the growth path, while 
reducing its slope or rate of growth. 


Policy for the Generation Optimized Growth Path 


All of the policy relevant to the free growth path is fully applicable to the 
generation optimized path. In fact we can consider the free path as a base, above 
which the generation path should be able to climb, and below which the latter 
path should never fall. The free path is based on the assumption that government 
research and policy has made the true productivity of capital adequately available 
to the general public, and that on this basis they make their own free decisions on 
what proportion of high employment income they will save and invest. This still 
left a certain residual decision necessary on the part. of government regarding the 
appropriate adjustment of national s to close any unemployment gap. The 
generation path assumes that government goes much further in its research, and 
analyses the effects of different saving ratios on the standard of living of the 
society overalong period of time, say, thirty years. This research might begin by 
establishing the upper limits on s, which in the shorter run would be determined 
by the availability of investment opportunities, and the capacity of the capital 
goods industry, assisted by imports. This would be one of the functions of the 
branch of industry studies. The longer run upper limit on s will be determined by 
the availability through time of investment opportunities. This in turn will depend 
upon the pace of innovation, development and socio-technical progress. Govern- 
ment itself may adopt policies which would increase this pace. 


Such policies would include increased aid to education, health and basic 
scientific research. These are all fields with high external economies and hence, 
as will be discussed below, fall naturally into the government sphere. Government 
aid to basic scientific research is of special relevance in stepping up the rate of 
technical progress. Private business will not engage in this research to the 
extent that would be socially beneficial, because the results of such research 
will benefit a wide range of other firms, and will only occasionally be of direct 
benefit to the firm paying for the research. This research has large external 
economies, and if it is not assisted by scciety in general through its government, 
it is likely to be carried on at a much lower than optimal social level. Government 
economic research could at the same time study the advantages to be gained by 
encouraging more rapid substitution of capital for labour, and by searching for 
more non-neutral, capital~ising and labour saving innovations. The substitution 
effect already goes on apace in the developing economy as the standard of living 
increases, and labour becomes increasingly costly relative to capital. All such 
developments increase the availability of investment opportunity, but must be 
accompanied by strong demand if they are not to create unemployment. 
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Having established the short and the longer run upper limits to investment 
opportunities, government research next needs to turn to the analysis of the 
effects of different saving ratios s on the time profile of the standard of living. 
This research would need to be done with a thoroughly tested and well behaved 
econometric model. Such tests could be run with various fixed saving ratios, and 
then with variable saving ratios changed to take greater advantage of the time 
path of investment opportunities. The model used for this testing would of course 


incorporate all of the expected trends in population, labour input, and technical 
progress. 


Given these conditions, each potential time profile of s would establish a 
corresponding time path of aggregate consumption per capita or, C"/N = c”. This 
is our Simple estimator or proxy for the standard of living. It should then become 
a matter of democratic social choice, still assuming an equitable distribution of 
income, as to which thirty year time profile of c™ is to be chosen. To help narrow 
the choice down, presumably only profiles with maximum area under them would be 
selected. Among these, any which ran for long periods at constant or declining 
standard of living, would almost surely be rejected. This would leave the final 
field of selection open to only those paths with highest area, and with standard of 
living continuously rising except for short periods where it may level off or 
decline, in the interest of achieving an even greater rate of growth in the future. 
Such periods might have a maximum duration of three years. The final selection, 
among closely contending paths at the top of these tests, might be made after a 
suitable period of public discussion. 


It is now that the basic difference between the free and the generation 
growth path comes into play. For once the generation optimized growth path has 
been selected, government must deliberately apply its fiscal and monetary tools 
to bring the national saving ratio s to its preordained value appropriate to the 
path. It may thus have to manipulate the saving ratio to some value quite 
different from the free value, but it will be doing this with complete public choice 
and knowledge, and hence with public support. 


Under this system an approach is made to maximizing the material economic 
welfare of a generation. In order to allow for unexpected changes in the pattern 
of investment opportunities, and in technical progress in general, while at the 
same time protecting the interests of future generations, the thirty year 
projection and plan could be completely revised for a new thirty year period, at 
frequent intervals, such as every three years. 


Policy for a Golden Rule Growth Path 


According to the theory of the Golden Rule path, the society must adjust its 
saving ratio (at high level employment) to equality with the share of capital earn- 
ings in output. This must be done as soon as possible, and when it is achieved 
the earnings of capital are all being reinvested in capital. Ifthere is an abundance 
of investment opportunities the economy experiences disequilibrium growth with 
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capital growing faster than labour or output. Once the investment opportunities from 
innovation are used up, the only investment left is based on growth. We then reach 
a golden-age equilibrium growth turnpike, where capital and output grow at the 
same rates. This growth path, through both disequilibrium and equilibrium growth 
periods, carries with it the highest possible growth rates of real consumption per 
capita or standard of living. At least this is the apparent meaning of our prelimi- 
nary theory on this subject of uptimal growth paths. If we maintain high level 
employment of labour and capacity throughout the composite path of disequilibrium 
and equilibrium, presumably we have a path of both maximum level and growth 
rate. During the approach to the turnpike it would appear to be advantageous to 
build up the capital/output ratio k until the share of capital rk was the maximum 
attainable for the technology. For then maximum k would help to create the growth 
path of highest level, while maximum rk = s would give the maximum slope to the 
growth profile. With the same arguments in mind, we might also consider testing 
to find that k which for given labour input at high employment maximizes 

°O = (1-rk) *-L + rk (r-d) + °A. (cf. (1) this chapter). 


Policy to achieve this path would be identical with that in the previous two 
cases, except for determining and achieving the final savings ratio. Government 
research would first have to determine how far it could raise k until this would 
start to depress r the marginal productivity of capital, and then how much farther 
it could still go to attain maximum ‘O on the turnpike. At maximum ‘O we have, 
using the above relation, 


dk k (2r a pa d)" or reasonable values of the rg t hand side variables, 


this will be negative, so that r will decline as k is increased. The estimates of k 
and r and hence kr = s which produce maximum °O on the turnpike, would be the 
terminal values toward which government would aim, for the periods when 
opportunities for investment in major innovations were low, and investment must 
depend almost entirely on growth. 


While the theory of the Golden Rule path may be invaluable as a sign post, 
indicating the way we should be going, there may be practical defects in this path. 
In the first place it involves a constant rather than a flexible saving ratio. It just 
might happen that during a disequilibrium period when investment opportunities 
are abundant, it would pay, in terms of a generation standard of living profile, to 
invest at a higher rate for a few years than the Golden Rule rate. A wealthy 
society could afford to do this. This is because such a society earns much 
“‘profit’’? on human capital invested in education and training, and this profit is 
included in wages and salaries in our national accounts. Some of this profit could 
be invested in physical capital at times of exceptional investment opportunity in 
addition to ploughing back all of the return on physical capital into more such 
capital. 


As a second point of doubt, the Golden Rule rate of saving seems to be very 
high to attempt to maintain over a long period. Of course if the investment oppor- 
tunities exist at the outset, and through them and government policy k can be 


ECONOMIC POLICY FOR HIGH LEVEL EMPLOYMENT 71 


increased to the appropriate level, investment will be sustained on the turnpike by 
growth itself, operating in conjunction with the high k.? 


Perhaps it is sufficient to suggest that in doing the research for the 
generation path, government also include in its alternatives various Golden Rule 
paths including that one which has maximum s = rk, maximum °O, and that one 
with k and r which maximize height and slope of, or area covered by, the resulting 
growth path. 


In this way all Golden Rule paths are in the running with all generation 
paths, and become subject to social choice on the basis suggested above. 


B. Structural Problems 


The major structural problems of the Canadian economy were discussed in 
Chapter 4. It is clear from this discussion that the policies above, related to 
aggregate demand, high level employment and optimal savings ratios, could not 
be carried out successfully in the face of these structural problems. Hence 
simultaneously with developing all of the cyclical-growth policies above, 
government must be doing research to find the policy solutions to the structural 
problems of the economy. 

Essentially this means first finding out in what ways the product pattern, 
industry pattern, and labour skill pattern need to be changed to meet alterations 
in domestic and international demands and cpportunities. Individual firms, indus- 
tries and workers may not be able to see the broad trends on their own because of 
limited research opportunities. Government must accordingly get the results of this 
research through to the appropriate economic units where it is needed. 


The next step is to encourage rapid change and flexibility in the economy by 
assisting those firms and workers who need help in making major adjustments. 
Since this flexibility is of advantage to the whole society, it carries with it ex- 
ternal economies. It is for this reason that it is logical, and beneficial to 
society if government assists with these major adaptations. Also the costs to the 
individual firm or worker may appear too great relative to their individual gains or 
current resources. When this is so the adaptations are slowed down, and are not 
carried through to their optimal level by economic units acting only with their 
own resources. 


The assistance provided by government could take the form of advice based 
on research, financial help, and retraining aid in the case of workers. Such 
retraining can be done in firms, or in institutes of technology, or in the general 
educational institutions of the country. 


When we come to the depressed regions of the economy, government policy 
must be based on working out an optimal industrial development based on local 
resources, potential export markets, and transportation costs. Then it must 


1 GI = dK + “OK = (d+ g) kO. 
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supplement this by a concerted drive to produce low cost and fast transportation. 
The peculiar geographical-economic configuration of Canada gives a high 
priority to this latter policy. 


With respect to the recent large capital inflow, government will need to 
carry out research to see to what extent improvements in the Canadian capital 
market will improve domestic saving, to what extent improvements in the Canadian 
competitive position will prevent the excessive imports which create unemploy- 
ment, and to what extent the capital inflow can be sterilized from causing either 
an inappropriate increase in the exchange rate or domestic inflation. Both of the 
latter of course contribute to excessive imports. Clearly we must gradually 
eliminate the balance of payments deficit on current account as part of our policy 
of maturing, and of coping effectively with Canadian structural problems. As part 
of our policy in this direction we should definitely arrange that government finance 
at all levels be obtain on relatively easy terms in Canada. Borrowing by govern- 
ments from abroad helps to increase our present structural unemployment related 
to imports, while at the same time this intensifies our balance of payments, 
problems for the future. 


We must also try to develop sufficient entrepreneurial and technological 
skill and daring in Canada so that we can gradually buy back control of a good 
part of our industry and natural resources which have fallen under foreign domina- 
tion. We have seen that some of this foreign control contributes to our structural 
problems. In this regard we must try to become sufficiently receptive to new and 
better ways of doing things, and to new technologies, to offer sufficient incentives 
to our best young brains to stay in Canada. 


In the area of structural problems, but vitally related to cyclical problems, 
is the matter of having some flexibility in the capital goods industries. In this 
regard government could conduct industrial research to see to what extent some 
parts of the capital goods industry can be shifted to consumer goods, and conver- 
sely. We cannot shift easily from high to lower saving ratios and back again, if we 
encounter a structural problem of lack of flexibility in this respect. However, to 
the extent that we engage in longer range planning through following a generation 
optimized growth path, revised every three or so years, the need for such 
flexibility will be reduced. The capital goods industry could then make longer- 
range plans with more assurance of not having to make large short-run alterations. 


Finally, when government finds its economy faced with technological 
unemployment, as industry experiences technical progress at afaster rate than 
demand wili expand, it seems appropriate at this stage of history for government 
policy to expand demand. Such demand could be channelled into areas where we 
are still socially deficient — into domestic welfare, social work, education, 
health, recreation and city improvement, plus the social capital which these areas 
need, and into foreign aid to underdeveloped countries. When all such deficiency 
areas have been taken care of, the policy for preventing technological unemploy- 


ment will then become to encourage increased leisure, and effective use of leisure 
time. 
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Role of Government in the Modern Free Economy 


It is a major hypothesis in the present study that the economic units in our 
system cannot be truly free without some optimal level of government intervention. 
An unemployed man is not free in the sense of being able to allocate his 
resources to maximize his welfare through his own choices, if he is unable to 
make the initial step of being able to exchange his labour in the market. The 
same can be said about a business firm, caught up in cyclical or structural 
depression and in danger of losing its capital. Only economic units who are able 
to make their own decisions within an environment of high employment and 
growth can be considered as tree. 


Such an environment can only be maintained by a central government in co- 
operation with other governments and all major sectors of the economy. The 
effectiveness of government measures become much more powerful when they 
include all three levels — federal, provincial and municipal. In fact their strength, , 
in terms of the total of public consumption and investment, is at least doubled 
with this aggregation; and it is the total of government efforts which has been 
implied throughout this project. 


It follows that on matters of high level employment and growth, government 
policy to combat cyclical and structural problems must be the policy of all three 
levels of government, working together. Our policy for achieving these national 
goals would be much less likely to succeed if the separate provinces went their 
completely separate ways on all matters of taxing, spending, investment, timing, 
and on the solution of structural problems. Problems which are essentially 
national in scope could never be solved by piecemeal methods, often working at 
cross purposes. However, although agreement of all levels of government is 
necessary for carrying out national policy on these vital matters, this need not 
prevent provincial governments from tackling their own related local problems at a 
level over and above the concerted national programme on these same problems. 


The role of government has been expanding in the modern economy, and so 
has the gross value of its services as a proportion of GNE. Since this study bases 
its main hope for economic health on government policy, perhaps some discussion 
of this phenomenon is in order. Let use begin with a very brief review of the 
necessary functions of government. There are certain social and economic needs 
which, if they are to be done at all or are to be done at their optimum level, must 
be done by government. Firstly we have activities which are monopolies by their 
very nature, and yet are needed by the whole society. Here we may think of the 
administration of government itself, the legal system, the money system, inter- 
national diplomacy, defence, roads, water supply, and the national economic 
policy we have been discussing. As the world society and technology become more 
complex, more of these things have to be done. Hence government must expand, 
and all that we can ask is that, as it does so it also strives to operate as 
efficiently as possible. This can only be achieved if government personnel are 
motivated by the highest ideals of public service. 
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Next we may consider another class of activities which could be carried out 
in the private business sector of the economy, but which would not be carried out 
at optimum level there. These activities involve the production of goods (including 
services of course) which carry with them extensive external economies. An 
external economy is said to emanate from a good when its consumption by one 
individual (or firm) confers benefits not only on him, but also extends benefits to 
many others beyond him. For example a rich man might hire a small private army 
to defend his estate, but the presence of this army acts as a defence for other 
estates. Or a shipping company might put up a lighthouse on a dangerous shoal to 
preserve its own ships, but in doing so it also saves the ships of other companies. 
Each of these purchases carries with it large external economies to others. 
Similarly a purchase of education by one individual may benefit him, but may also 
be of great benefit to society in general. 


But goods which carry with them large external economies are not likely to 
be purchased by individuals to the extent to which they would be most socially 
advantageous. The marginal benefit to the individual may fall to equality with 
marginal cost to him while there is still extensive marginal social benefit to be 
gained if the individual purchased more of the good. Under these conditions it 
will usually be socially advantageous for government either to produce the good 
itself, or to partially produce it itself and subsidize the balance in the private 
sector. If this increases the scale of output of the good and thereby creates lower 
costs, the social gain in increasing output until marginal social benefit falls to 
equality with marginal social cost may be enormous. We have seen this very thing 
happen in modern public education, and nowadays such education is coming to be 
recognized as one of our most valuable social investments.! On the purely 
materialistic side, it is the main source of the technical progress in our growth 
analysis. 


Many of the first class of goods, which are best produced by monopolies, 
also fall into the second class, where external economy is the criterion. It is 
these two overlapping classes of goods which create the role of government. 
Again, as the need for goods of these two classes increase because of the 
increasing complexity of the world, society, and technology, we can expect the 
relative scale of government operation to increase. 


This relative scale could not increase indefinitely in a free society, of 
course. There will always be a large class of operation to be done which do not 
fall into the above two classes. These are best done by private business enter- 
prise, and the relative scale of this sector must be kept sufficiently large to 
maintain political democracy. Thus while the relative scale of government is now 
growing, it is presumably finding a new equilibrium of functions relative to the 
private sector, where this proportionate growth will stop. In fact, in the projections 


1 In the national accounts which we present in Chapter 6 and Appendix A we still treat the current costs 
of education as consumption, This is in keeping with our treatment of wages and salaries as labour 
income, when actually this total contains much that is of the nature of interest, rent and profit. The basic 
division in the national accounts is not be tween income earned by labour and capital, but between 
income paid for the services of people and income paid for the services of physical capital and entre- 
preneurship,. 
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with the econometric model in Chapter 10, using the equations of growth derived 
from the historical data, the relative scale of government begins to decline very 
early. While government grows in absolute terms, it does not grow as fast as the 
private economy. 


In considering the role of government as a creator of stability and growth in 
the economy, it has been feared that this may mean endless government deficits, 
We shall conclude our chapter on economic policy with a brief consideration of 
this problem. 


Government Deficits 


Government deficit, as defined in the national accounts, is equal to all 
government taxes and other revenue derived out of current production, less all 
government subsidies and transfer payments for various welfare purposes, less 
all government expenditure on newly produced goods and services. Both capital 
and current goods are included in this calculation. If however, government capital 
items were treated in the way that a business would treat them, then all govern- 
ment deficits would be reduced, and all surpluses would be increased by the level 
of government spending on capital goods, less provision for capital consumption 
(depreciation) on all social capital. Government spending on capital goods would 
then become a part of gross national saving, and this is in fact the way they have 
been treated in parts of this project. If the national accounts for 1958 for example 
were set up on this basis, the large deficit recorded for that year would have been 
reduced to near zero, for gross fixed capital formation by government in that year 
was $1,382 million, and the deficit was $1,007 million. 


It is well known from employment theory that a government deficit tends to 
act as a stimulant to the economy, while a surplus acts as a depressant. The 
former increases the spending flow of aggregate demand, while the latter reduces 
it. It is then developed in this theory as policy for high employment, that govern- 
ment taxes and revenues should equal expenditures in the long run, but that we 
need deficits to fight depression and surpluses in booin times to fight inflation. 
The government budget thus becomes a massive economic governor, itself 
composed of many ‘‘built-in stabilizers’’. 


The mechanism of running a deficit is to borrow money on the security of 
bonds and treasury bills, from the public, the chartered banks and the central 
bank. Borrowing from the public does not increase the money supply, from the 
chartered banks may increase it by the amount borrowed, and from the central 
bank may increase the money supply by a money multiplier of 10 to 12 times the 
sum borrowed. 


The theory of cyclical budgeting is sound. If things behaved according to it 
the public debt would have no growth trend, and would in time become insignificant 
relative to GNP. In practice however the public debt has tended to grow. 
Depression and war are of course the major causes of such growth. In the buoyant 
economy of the early post-war we did have surpluses and the public debt was 
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correspondingly reduced. But as backlog demand was made up, and the bloom 
went off the rose heavy deficits began to appear. 


The sad aspect of these deficits, and the growth in public debt which 
accompanies them, is that they are largely ‘‘wasted’’ deficits. We can refer to 
them as wasted deficits, because they have not achieved their major objective, the 
restoration of high level employment. In fact if they had achieved this objective 
they would quite likely have been smaller deficits.1 For the upsurge of the economy 
to high employment would have been accompanied by a buoyant increase in 
government revenues and disposable income (Cf.Chapters 9 and 10). 


What is the reason for the failure of such large deficitsto restore high 
employment? It is undoubtedly the lack of a sufficiently scientific attack on a 
rather difficult problem. Such an attack should make use of the best econometric 
models of the working of the economy, along with all of the other useful quanti- 
tative and theoretical tools of economics. Using these, the kinds of policy for 
combined high employment and growth discussed in this chapter could have been 
worked out: Such an attack is likely to succeed in the end, and then our deficits 
would become smaller or turn into surpluses. But none of them would be wasted. 


To the extent that government deficits are needed to restore high employment 
and growth they should not be looked upon with any apprehension. In the first 
place they serve a vital humanitarian goal, and also when successful they increase 
the general strength of the economy very considerably. As we have seen, one of 
their effects is to increase the government security issue and the public debt. As 
long as this debt is held by Canadian residents, it is serviced by a transfer of 
money among Canadians, and does not require us to export goods in payment. This 
may involve some redistribution of income among residents. In addition it provides 
residents with a safe form of financial wealth with good liquidity and moderate 
return. This the economy seems to need and want. Also that part of the government 
security issue which is purchased by the central bank to provide desirable in- 
creases in the money supply represents a part of government deficit which costs 
the economy nothing. Or at worst it can be regarded as the most painless possible 
form of tax. 


In fact as long as the public debt does not grow faster than GNP, and if it is 
held internally, it represents no unmanageable economic problem. Hence govern- 
ment could go on having deficits forever, and as long as taxes were adjusted to 
keep the deficit within these bounds, no major problems need arise. In this respect 
government is quite unlike a private business, which cannot survive under continuous 
deficits. For business must operate to produce a return on capital sufficient to 
keep the capital in its line of production. Government on the other hand operates at 
at cost of production, since by its nature it caanot usually sell its wares on a 
market, and thereby appraise the profitability of its operations. When it runs a 
deficit it is not covering these costs fully with taxes, and is effect deferring a 
portion of these taxes. Under the circumstances discussed above, this deferment 
or deficit can be highly beneficial to the society. 


1 es : 
Quantitative estimates of the hypothetical deficit in 1961 under successful high employment and 
growth policies could be worked out with the econometric model of Chapter 9, Time has not permitted. 
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To sum up, as long as we keep the deficits within the bounds set by the 
needs for increasing the money supply, and by the size of the public debt relative 
to the size of GNP, and keep the public debt in the hands of domestic residents 
only, we have no need to worry about them. We should not hesitate to use such 
deficits, plus whatever level of taxation is needed, to achieve our national goals 
of high employment and sturdy growth. When these goals have been reached and 
as long as they are being maintained, deficits need not be incurred. The public 
debt will then represent the liabilities incurred to finance fixed assets, as in any 
business. 
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CHAPTER 6 


RECENT HISTORICAL RECORD 
OF CANADIAN GROWTH AND 


PROJECTION OF SOME OF THE TRENDS 


Introduction 


The present study of Canadian growth was meant to be essentially empirical 
so that the trends of the past record of this growth could be analysed, and so that 
these trends could then be projected into the future. Since an empirical study needs 
a theoretical framework to give it direction, the previous four chapters have aimed 
at providing the background required. 


In this chapter we present the highlights of the empirical data on which our 
analysis of Canadian growth is based. 


An empirical study of this kind of necessity requires a rather massive assem- 
bly of statistical and institutional historical data. The data for this project have 
been assembled in Appendix A of this study, entitled ‘‘Basic Historical Data’’. 
The tables of data are there arranged into six sections A to F. Data in these tables 
will be referred to and located by section, table number, and column number, in 
that order. Thus the reference C—2—6 means Section C, Table 2 and Column 6 and 
is found to refer to GNE (Gross National Expenditure in millions of 1957 constant 
dollars). The data were designed to permit analysis of historical patterns, projec- 
tion by elementary methods, and finally the building of an-econometric growth 
model for a final projection. 


The year for which this historical record begins is 1926. Although the author 
had access to the new ‘‘Historical Statistics for Canada’’ [85] while still in 
process, thanks to the kindness of Professor M.C. Urquhart, and also had the work 
of Professor O.J. Firestone [24 and 24A] it was still impossible to carry a large 
number of the series required back beyond 1926. Hence it is the Canadian record 
only from 1926 onward that is presented and analysed in this chapter, and that is 
used as the basis for the projections which follow. 


Broad Pattern of Presentation and Analysis 


The general framework within which the causes of economic growth operate 
is summed up in formulas (15) and (16) of Chapter 3, and formulas (4) and (5) of 
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Chapter 4. Economic growth is created by labour; capital goods, that is tools, 
machines and construction works; the natural environment and its resources; 
enterprise, knowledge, and technology. It is influenced by the extent of the market 
and the degree to which it permits specialization and the use of large-scale tech- 
nology. It can only be called into being if the demand for final goods is adequate, 
and it can only appear on an optimal growth path if aggregate demand continuously 
measures up to the growth in potential supply. It can be weakened currently by 
failure of demand and hence unemployment of resources, and through a dynamic 
sequence this weakening can retard future growth. For unemployment will leave in 
its wake a lower time profile of the stock of capital. 


Taking guidance from our theory, we shall in this chapter look at the historical 
statistics covering ‘‘Labour’’, ‘‘Capital’’, and ‘‘Knowledge, Technology and Social 
Factors’’ or ‘‘Socio-Technological Factors’’. Then we shall look at the volume of 
output which resulted from these factors of production, and the allocation ot this 
output to the major sectors of national demand. 


What is aimed at is a bird’s eye view of Canadian economic growth, in relation 
to the theoretical framework presented in the previous chapters. 


A. Labour 
Population 


Population is the source of labour supply in the productive system. It is also 
the basis of most of the demand for the output of the system. Because of this dual 
role, population is doubly important as a factor related to growth. The long range 
trend in Canadian population from 1926 to 1961 reveals a growth rate of 1.9 per cent. 
But in the post-war period the rate has been of the order of 244 per cent. This has 
been caused by an upward surge in fertility rates, the long-run decline in death 
rates, and periods of high net immigration. In the projection of population into the 
future made by Dr. A. Stukel (see Appendix E) the growth rate slows to a little less 
than 244 per cent, under assumptions of some decline in fertility rates (except in the 
youngest fertile female age group, 15-19), a continuing decline in mortality rates, 
and net immigration of 50,000 per annum. In the 35 years from 1926 to 1961 popula- 
tion (A—1-—1) is found to nearly double. In the thirty years of the projection it also 
nearly doubles reaching 35,107 thousand in 1991. 


Labour Force 


That part of the population which makes its labour and enterprise available 
in the productive system comprises the labour force or labour supply. The size of 
the labour force depends upon the total population, and its degree of participation 
or supply in the productive system. Participation varies widely according to sex 
and age, and for this reason we study participation rates by sex, and for the main 
age groupings. The historical record of these rates is found in A—2. 
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The long-term trends in these rates are determined by broad sociological and 
technological forces, as well as by the economic influences of real wage rates, 
degree of unemployment, standards of living, and wealth. Certain broad trends in 
the historical participation rates stand out. 


The general participation rate of the total labour force (including the military) 
to total population (A—2—1) climbed steadily from 37.9 per cent in 1926 to 42.3 in 
1945. Since then it has steadily declined to 36.5 in 1961. The bulk of these changes 
can probably be attributed to a decline in the proportion of the dependent population 
composed of the young and the aged in the earlier period followed by a reversal of 
this trend in the period after 1945. 


Looking next at the over-all participation rate of the civilian labour force 
relative to the civilian non-institutional population age 14 and over (A—2—2) we 
find a decline from 55.0 per cent in 1946 to 52.9 in 1955. Since then the rate has 
risen to 54.3 in 1961. This trend and its reversal is due to underlying trends in 
the participation of the sexes. The over-all rate for the men (A—2—5) has been 
consistently downward from 1946 to 1961 (from 85.2 to 80.0); for the women (A—2—5) 
it declined slightly from 1946 to 1950 (24.7 to 23.2) and since then it has been 
increasing at an accelerating pace, reaching 28.8 in 1961. This is still below the 
female rate for the United States, which was 36.9 in 1961. 


The participation rate for the men finds its explanation mainly in the student 
ages and in the over 65 group (A—2). There has been a sharp decline in participa- 
tion of the 14-19 age group; an increase in the 20—24 group from 1946 to 1951 
(probably as veterans rejoining the labour force), followed by a decline in this 
group from 93.4 to 90.7 in 1961; and a pronounced decline in the 65 and over group. 
Here we see the needs for increased education in an ever more complex technology 
and society. We also see the effects of retirement financing through the growth of 
pension schemes. Some of this retirement is forced and may not be good for the 
individual or for the society. In the interests of the health and the general well 
being of the individual this aspect of our attitude to man’s productive years needs 
more research followed by appropriate changes in attitudes and policies, 


The increasing participation of women in the labour force is another of the 
striking aspects of labour force trends. It can be related to the breaking down of 
the sociological bars against women working, as a result mainly of two world wars. 
It is also related to the reduction by modern machinery of much of the heavy work 
of production, coupled with the increased need for office and administrative func- 
tions in our more complex productive system. At the same time home-making is 
lightened by equipment of an increasingly automatic nature. The main constraint 
left on women is child-bearing and rearing and in the younger age groups increa- 
sing education. As a result largely of the latter the participation rates in the 
youngest age group, 14—19 has been declining. In all other groups the rates have 
been increasing. The increase is modest in the ages 20—24, high in the 25-34, 
almost explosive in the groups 35—64, and modest in the 65 and over group. 


Whether some of these trends spell good or ill for the mental and physical 
health of our children needs careful research. This should be followed by an 


enlightened policy. 
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The detailed participation rates by age and sex were individually projected 
on a graph. In the projections the above trends were continued, but were moderated 
when it was felt that they could not continue indefinitely at their high slopes. 

The net effect of this detailed projection of the rates came out to a continuation 
of the downward trend for men, and the upward trend for women, resulting in a 
gentle increase in the over-all participation rate from 54.3 in 1961 to 55.3 in 1991. 


Industrial Composition of the Labour Force 


Because of the limitations of time and manpower this study had to be fully 
aggregative, looking at the total Canadian economy as a single unit organism. 
Despite this general limitation there are areas in the study where a brief look at 
more underlying detail was felt to be necessary, to meet the broad purpose of 
relating Canadian growth to the health services. Labour force composition is one 
of these areas. 


Looking at the trends in this composition we first observe the well-known 
decline in manpower needs in agriculture. This industry has experienced an 
accelerated ‘‘technical revolution’’ in recent years, with the rapid application of 
machinery, power, chemistry and biology to production from the soil. With the 
growth in productivity relative to labour which this has produced, and relatively 
inelastic demands for agricultural produce, there has been a steady exodus from 
the farm to the city. Workers in agriculture have declined from around 34 per cent 
of the labour force in 1926 to 10.3 per cent in 1961. 


A second major trend is detected in the post-war period. Here we find a 
pronounced expansion of employment in the service industries (education, health, 
religion, law, government service, business service, recreation and personal 
service). Service employment was roughly 16.5 per cent of total employment in 
1931, 16.8 per cent in 1946 and 25.5 per cent in 1961. 


By contrast, manufacturing employment has changed from 26.0 per cent of 
total employment in 1946 (and 1948) to 25.1 per cent in 1961. During this period 
manufacturing too was experiencing rapid improvements in technology and in auto- 
mation; output increased some 80 per cent in volume terms, while employment 
increased only 20 per cent.1 (This represents a growth rate in average productivity 
relative to employment of 2%4 per cent per annum). 


With these trends Canada is in broad outline following the general evolutionary 
path of development of other mature economies. Expansion into the service industries 
usually represents an advanced stage of maturity and affluence. In fact Canada has 
for some time been rated as the country with the second or third highest level of real 
income per capita in the world. 


From Labour Force to Labour Input into Production 


The labour force or labour supply is only a potential input into production. The 
actual input depends upon the rate of unemployment, the hours of work per week and 


1 Canadian Statistical Review, Dominion Bureau of Statistics, various issues. 
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per year, the degree of skill and education brought to the task, and finally the 
intensity of effort. There are thus many dimensions to labour input. We must attempr 
to see the trend in all of them. 


(a) Unemployment. The rate of unemployment was approximately 24 to 3 per cent 
of the civilian labour force (A—1—6) in the late 1920’s, rose to 20 per cent or 
more in the Great Depression, was 12 per cent as late as 1940, less than 2 
per cent later in the war, and ranged from 2% to 4 per cent in the post-war up 
to 1953. With the recessions of 1954 and 1957 the rate moved to over 4 per 
cent and from 1958 onward has been 6 and 7 per cent. When looked at on a 
graph (cf. Chart 6:2) the rate of unemployment reveals an upward trend 
throughout the whole post-war period, with business cycle superimposed on 
this trend. Then in 1958 this trend itself appears to have shifted upward to 
what could become a continuously higher level over the long run, unless 
appropriate policies are applied to the solution of this problem. 


The evidence suggests a hypothesis that Canada as well as the United 

States has had a continuous unemployment problem since 1929, the last year 

of the boom associated with the big automobile innovations, as well as many 
other factors. While we have seen a wealth of innovation in Canada during 

the war and post-war, during the latter period there has been no labour-absorbing 
innovation, comparable to the steam engine, railways, electricity and the auto- 
mobile, up to 1929. The war and post-war may merely have covered over this basic 
problem up to around 1957. The post-war boom started out as a filling in of 
shortages of consumer and industrial capital goods, a legacy of depression and 
war. As consumer durables and automobiles filled in, to bring consumer stocks 
up to desired levels (now desired at higher standards than formerly, because 

of higher real incomes) the television boom provided further assistance. The 
more recent innovations of automation, electronics, computers, atomic energy, 
and space research stimulate employment at the outset, but eventually turn 

out to be labour saving. Their labour-saving effect may ultimately more than 
offset their capital-using effects on final over-all employment. 


A further cause of this trend in unemployment is our lack of effective efforts 
on a broad front to be competitive in world markets, in areas other than primary 
products. Our recent chronic foreign trade deficit is partly due to this inertia, 
partly the result of capital inflow for development purposes, traditionally 
followed by heavy importation of machinery and equipment, and often bringing 
in its wake increased imports of consumer goods. These and other structural 
causes of unemployment have been discussed more fully in Chapters 4 & 5. 


However, it is almost certain that much more than structural problems are 
causing the present unemployment in North America. Investment has been 
declining in the 1957 to 1961 period,’ suggesting that the savings — investment - 
growth problems discussed in Chapter 4 in relation to the mature economy 


1 Increases in real investment have occurred in 1962—1964 so that our problem of finding 
increasing investment is for the time being lessened. 
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(b) 
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are operative once again. Aggregate demand falls short of potential supply 
because investment does not measure up to full employment saving. 


Having studied this record of employment and unemployment, and having 
attempted its explanation, it now becomes necessary to think about projec- 
ting the rate of unemployment into the future. This is a difficult and com- 
plicated task. Without government intervention we can expect cycles of pros- 
perity and depression. Also recent developments suggest a tendency to an 
upward trend in the proportion unemployed. With adequate government policy 
(cf. Chapter 5) we could move on an optimal growth path with minor fluctua- 
tions at a 4 per cent or lower rate of unemployment. For the projections which 
follow it was necessary to make some assumption about these matters. To 
assume a continuing rate of unemployment at a level higher than 4 per cent 
would involve assuming an unwillingness on the part of the Canadian people 
and their government to tackle unemployment problems with vigour and 
foresight. Such problems can be solved if we apply sufficient research and 
resolute policy based on the research. The following assumption was finally 
made. Betweer: 1961 and 1966, governments in both the United States and 
Canada would tackle the problem of unemployment with determination and 

full popular support, institute the necessary research and policies, and bring 
the rate of unemployment down to a long-term average of 4 per cerit. A more 
humane rate would be 2 per cent. Sweden, a country with considerable success 
in its record in these matters has been reported to aim at 1 per cent. 


Only a long-term average trend is of course assumed in the projections. It is 
understood that unexpected fluctuations will arise from various sources, and 


that the business cycle can probably be only reduced in its effects and not 
eliminated. 


Hours of Labour. It is one of the deductions of economic theory that as a 
society becomes more productive and more wealthy it will choose to use part 
of its gains to improve its real income, and part on increased leisure. The 
long-run rate of decline of average annual hours of work per worker in Canada 
has been -0.80 per cent, 1926 to 1961 (A—1—9). This includes the effects of 
more public holidays given to workers, as well as more and longer vacations. 
The post-war compound rate of change per annum from 1946 to 1961 was -0.67 
per cent, and it is this more recent trend that has been projected to 1991. 


Hours of work have a significant cyclical pattern as well as the above trend. 
As the business cycle turns down firms prefer to put permanent and skilled 
staff on short hours rather than lay them off and take the risk of losing them 
and then of having to re-train new staff. Similarly in boom periods firms prefer, 
as much as possible, to work overtime using their existing staff and facilities, 
rather than to go to the expense of hiring and training extra workers for the 
period of the boom. The firm prefers to expand staff and facilities to parallel 
the growth trend rather than to follow the cycle, taking up as much as possible 
of the cycle variations in labour needs by varying the hours of work. 
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(c) 


(d) 


Skill, Training, Education, Intensity of Effort. There is no way of directly and 
separately measuring the effects of these dimensions of labour input, but their 
combined effect is at least reflected in one of the measures developed in this 
study. This is the measure of socio-technological and developmental change 

in the production function. The variable A in the production functions measures 
the effects of the above human factors, plus the effects of technological 
advance, plus the effects of malproportion of factors of production during 
depressions. Growth changes in A are recorded in E-2—12, as ‘A. A itself is 
found in E—2-13. 


The skill and education components are clearly of the utmost importance in 
productivity in the modern economy with its increasingly complex technology 
and administration. Intensity of effort is likewise of great importance to 
productivity and is related to morale, sense of fair play and fair pay, the 
skill of management, and the general state of physical and mental health of 
the work force. It can be assumed that this intensity starts to fall generally 
in the economy when the rate of unemployment climbs to over say 4 per cent. 
It then becomes defensive strategy on the part of labour to ‘‘go slow’’ and 
find as many ‘‘make work’’ expedients as possible. This may partly account 
for the negative values found in °A, preponderantly in periods of downswing 
and unemployment. The remaining cause of these negative values is assumed 
to be the malproportion of the factors of production mentioned above. 


Composite of Measured Labour Input — Man-hours. Man-hours is the composite 

of all of the directly measurable aspects of labour input — labour force, rate 

of unemployment, average hours of work. The growth trend in man-hours (A—1—10) 
has been % of 1 per cent 1926 to 1961. The growth rate of man-hours in the 

first two projections is however 1% per cent. It is larger than in the historical 
period because our projected population grows faster, participation rates 
increase slightly, and we have assumed that the rate of unemployment will be 
reduced from 7.2 to 4 per cent. 


We now present in Charts 6:1 and 6:2 a visual picture of the historical trends 
of some of the main series related to labour input into production. 


B. Capital 


The second main factor of production and growth is fixed capital — the physical 


tools and machinery of production. These embody the knowledge, science and tech- 
nology that man has been able to accumulate through the ages. They add tremendous 
productivity to the supply side of the economy, especially through harnessing 
inanimate energy in its many forms, and substituting the mighty powers available in 
nature for the puny muscles of man and animals. These capital goods are at the 

heart of any programme of development and growth and the more rapidly they can be 
accumulated the higher is the growth of output and the improvement of living standards 
in the economy. 


The rate at which capital can be accumulated in an economy depends on the 


gross rate at which the society saves out of current income, plus the rate of net 
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inflow of saving from abroad, and less the rate of flow of capital consumption through 
wearing away, destruction and obsolescence of capital. Capital inflow is essential 
to the acceleration of development in an underdeveloped country, and becomes less 
essential as the economy matures. Canada as a wealthy country has been able to 
save and invest a high proportion (S"°) of her GNP, (C—2—11). 


At this point is seems appropriate to explain the concept of saving and inves- 
ting to be used in our growth analysis. Basically what we must do is decide what 
part of total national output is consumed, and what is saved and invested as a basis 
for future consumption. We define Gross National Investment (GI®; C-2-2), as equal 
to business gross fixed capital formation, plus physical change in inventories, plus 
public or government fixed capital formation for other than defence purposes. The 
remainder of Gross National Product (GNP) is National Consumption for civilian 
purposes (C™:; C-2-1) plus National Expenditure for Defence or Military purposes 
(Gy; C-2-4), plus the foreign trade balance ee F, (C-2-3) Gy is of the nature of 
an exogenous variable, dependent mainly on international relations and events. C® 
on the other hand is an endogenous variable, determined by economic and social 
conditions within the economy. 


The Gross National Saving of the economy (S") would be equal to Gross National 
Investment, if there were no capital inflow or outflow, no foreign trade balance. We 
define S* as equal to GNE less national consumption C” less defence consumption 
Gy. Then S* equals GI” + Current Account Balance (C-2-3) + Residual Error (-'4R,; 
C-2-5), equals total gross saving of residents. The percentage proportions of GI” 
and S" to GNE are found in C-2-7-12, as GI"° and S"°. Here we find that for Canada 
the potential combined gross national saving of persons, business and government 
(S"°) is of the order of 24 per cent of GNP. But this potential ratio is only reached 
under conditions of full employment. 


We recall from Chapter 4 that at full employment we have the classical case 
where the ratio of investment is determined by the ratio of saving; but at less than 
full employment it is the ratio of investment which determines the ratio of saving — 
the Keynesian case. When this case applies much potential saving (and investment) 
is dissipated by the unemployment and low incomes. In any period, ex post, the 
volume of saving of residents plus non-residents is equal to the volume of investment 
made by households, firms, government and non-residents in dwellings, plant, 
construction, machinery and equipment, and inventories, and equals GI”. 


The gross national saving ratio S"° was 24 per cent in 1926—28, 19 per cent 
in 19295 per cent in 1933, 8 per cent in 1944, 24 per cent in 1948 and 1951, 19 per 
cent in 1954, 24 per cent in 1956. Since then it has declined to 19% per cent in 1961. 
It appears then that under normal peacetime conditions in Canada, when the ex post 


gross saving ratio S"° falls below 24 per cent the economy has begun to slip into 
unemployment. 


Neither of the above saving-investment ratio concepts is fully appropriate to 


the study of growth in the economy. For growth analysis it seems best to deal with 


Though in the last decade Canada has also depended heavily on foreign capital inflow, 
to which we referred in Chapters 4 and 5. 
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total activity within the national boundaries of Canada irrespective of ownership or 
claims by residents or non-residents. Productivity relationships are determined by 
factors of production in being, and ownership only becomes relevant when we come 
to deal with changes in the national income and welfare of Canadian residents. 
Hence for the analysis of growth we shall use Gross Domestic Product (GDP) as 
the national production concept. This measures the total value of output of final 
goods and services within the geographical boundaries of the economy. It differs 
from GNP by interest and dividends paid abroad to foreign owners of domestic 
capital (7,4;) less interest and dividends received from abroad on account of 
domestic ownership of foreign capital (7,4). Thus, 

(1) GNP = GDP - 7g; + 7jq. ‘Then for the savings-investment concept for growth 
analysis we shall use real investment put in place, GI". 


When we use these concepts, the relevant saving ratio becomes 
n 
(3) sts GI 


the present study and that is used in the projections. The differences between 

s and S"7100are then attributable to the interest and dividend payments in (1), and 
to capital inflow or outflow. There has been a continuous stream of capital inflow 
into Canada from 1950 to 1961 (C-2-3,9) reaching a flood tide in 1956—59. In these 
years s was .289, .273, .243, .248. 


- (cf.E-1-1). It is this ratio that is meant in the theoretical parts of 


It-is the stock of fixed capital and inventories which acts as the factor of 
production. The stock of fixed capital is augmented by the inflow of gross fixed 
investment, and diminished by the outflow of capital consumption (depreciation) 
arising from wear, destruction, and obsolescence. 


The stock of capital for Canada was estimated as part of this project, and 
the results are tabulated in B-1-1-5. The estimates were prepared separately for 
machinery and equipment, plant and construction, and inventories. To give a 
complete picture of productive assets for the total economy we include the stocks 
held by both the private and public sectors of the economy. Only military capital 
was omitted. 


As discussed above, all spending for defence is treated as current exogenous 
expense, whether for current or capital items. It is thus being assumed that military 
capital is not productive with respect to the civilian side of the economy, while 
other government capital is. This is a purely economic argument and does not mean 
to deny the usefulness of military capital as deterrent against aggression, and its 
productivity in actual military operations. 


The recent historical path of growth in the stock of national capital is depicted 
in Chart 6:3. Here we observe the roughly parallel pattern of growth in the three 
components of the total stock, the low rate of growth in the 1920’s, the negative 
growth rate, and the consequent decline in the stock of capital during the Great 
Depression and World War II, followed by the upsurge in this growth in the post-war. 


To get a more definite picture of actual growth rates in this national stock and 
its components, the following summary is presented in tabular form, based on 
B-1-1-6. 
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RECENT HISTORICAL RECORD OF GROWTH 01 


GROWTH RATES IN THE NATIONAL STOCK OF CAPITAL AND 
IN ITS COMPONENTS 


(per cent) 


1946-61 


Kir Machinery and Equipment... 8 


n 
Kapc Dwellings, plant and 
Construction (4 25.):2 


Total Fixed Capital . 


H inventonyrsotockS.......1a. 7 


K Total National 
HLEOcKOlacapital..s,.ss5 .. 


Gross Domestic Product .... 


In this table we first note the more rapid growth of the stock of machinery and 
.equipment than that of dwellings, plant and construction. We would expect an increa- 
singly complex technology to be reflected more in machinery and equipment than in 
buildings and construction. We also note, that in the long run, Ky is growing a little 

faster than GDP, K%pc is growing slower, and H about the same. (In the period 
1946—56, when the main back-log stimulus was present the growth rate of GDP was 
4% per cent). We also note that capital has grown at a much greater rate than man- 
hours, so that the ratio real capital per man-hour has a pronounced upward trend. 


The projected growth of the stock of capital was approached in three different 
ways in the three projections which follow. In the first projection it is merely 
assumed that capital would grow at a sufficient rate to sustain a projected rate of 
growth in real output per man-hour. In the second proj ection it is assumed that K 
grows at the same rate as GDP, an assumption for the long run which has certain 
theoretical backing. The third projection is carried out with an econometric growth 
model of the Canadian economy. In this model, K is carried forward with three 
investment demand equations, plus an equation which estimates the real deprecia- 
tion of fixed capital. 


C. Knowledge, Technology and Social Factors (Socio-Technical Factors) —: 
Their Influence on Growth 


These are in part some of the dimensions of labour which are not directly 
measurable, and which were discussed in Chapter 3. They also can represent 
some of the dimensions of capital equipment which are conceptually present in 
its true value, but which may not be represented in its cost of production. Perhaps 


92 ROYAL COMMISSION ON HEALTH SERVICES 


also the accumulating body of knowledge could stand by itself as a factor of 
production, but it is not directly measurable. 


Those factors of production which can be separately measured or estimated 
or man-hours of labour, fixed capital, inventory stocks, and energy. The latter two 
can be taken as roughly complementary with fixed capital. When the effects of man- 
hours (Nh) and of the stock of fixed capital and inventories (K) on the growth of 
output have been accounted for, there is left a residual of unexplained growth. This 
is attributed to the combined effects of the accumulation of knowledge, technological 
discoveries, and economic development; improvements in management science and 
skills, improvements in the skills and health of workers; and changes in the 
attitudes and morale of the work force in general. This residual complex of forces and 
influences can be estimated. It is the factor A to which we have given the abbreviated 
designation of ‘‘technical progress’’ in our production relationship, explained in 
earlier chapters. A and its growth rates are shown in E—2—12 and E—2-13. It has a 
long-term growth rate of 1.7 per cent. It has a tendency to decline when the economy 
slows down or goes into the downswing of a depression, probably reflecting a 
malproportion of labour to capital, combined with changed human emotions and 
attitudes at such times. A was projected with growth rate 1.7 per cent (PR—2:°A;). 


D. Volume of Output 


We have analysed growth in the factors which produce output — labour, capital, 
and socio-technical change. We saw labour input (man-hours) displaying a long- 
term growth rate of % per cent, capital experiencing a long-term growth rate of 2% per 
cent, and technical progress with a growth rate of 1.7 per cent. It is the combination 
of these inputs in an aggregative technological relationship or production function 
which explains growth in total output. The long-run growth rate in the volume of 
output or value added by the civilian sector was 3% per cent (GDP,: F-1-5). If we 
combine the above input growth rates into growth formula (15) of Chapter 3, assuming 
average factor shares of y, = .53, yx = .47 (E-2-5,6), we get °O = 3.2 per cent. 


To see the effect of this growth in production on the real income or production 
accruing to Canadians we next tabulate growth rates in real GNP for selected 
periods (C-1-11). 


Period Growth Rates of Real GNP 
1926—47 3Y%% 
1947-56 S 
1947-51 334 
1926-61 3% 


The long-term rate observed reflects neither the optimal nor the ceiling growth 
rate for Canada. For it is a resultant of steady growth, negative ‘‘growth’’ in the 
downswing of depression, positive ‘‘growth’’ in the upswing, and fluctuations 
caused by both minor causes and major episodes. World War II and the Korean War 
are the main examples of the latter. 
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Impressions about the optimal growth rate (free social choices at high 
employment) can be gained from observing growth in years when the economy was 
at high employment, and was not just climbing out of unemployment. The data for 
such years is presented in the following table. 


Year ° GDP - V.° 
27, 8.9% 2.9% 
1928 O13 20 
1929 9 2.4 
1945 -1.4 1.6 
1947 5.5 2.4 
1948 15 SiS) 
1951 5.2 py 
1952 Gaz 2.9 
1953 3.7 3.0 
1956 8.8 3.4 
Average 4.8 2.6 


On the basis of this empirical evidence we can assume that an optimal growth 
rate for Canada is of the order of 5 per cent. In fact we get confirmation of this order 
of magnitude from the econometric projection in Chapter 10, once the high employment 
growth path is attained. The significance of this rate can be appreciated from the fact 
that with a 2 per cent population growth rate it implies a potential doubling of the 
Canadian standard of living every 25 years. 


Evidence of a ceiling growth rate for Canada is available for only one year. 
This is 1942 when at full employment, GDP, grew 16%per cent. This was a year of 
exceptionally bountiful crops. An estimate by the author of private sector, non- 
agricultural, growth for that year is 14% per cent, which is still very high. 


On Chart 6:4 we present a composite picture of growth in output, and growth in 
the factors of production. 


E. Average Productivity Ratios 


When the physical volume of output is divided by the quantity of input of a 
factor of production the result is an average productivity ratio. This ratio does not 
attribute the productivity to the factor selected. In fact, gains in this productivity 
ratio may be due to increases in the quantity of input of some other factor, or to 
qualitative improvements in other factors, or to socio-technological improvements 
in general. But some or all of the gains may be due to the factor in question. It 
all depends upon the particular circumstances of any individual year or case, and 
these can only be appraised from the relevant chronology of events and current 
economic history. 


The years 1928 and 1942 were years of exceptional crops in Canada. 


V xipuaddy tg 00 'l-4‘¢1 100 '2-3 $9‘G ‘s}0D ‘|-€ {01 109 ‘|-V $sajqoj :sadunos 


19096! SG61 OSé6! Gv6| Ovél S¢6 | 


oF Pieris 3a ae eae. 


JOy1dDD jOdISKUd ajq!Inpouday jOUO!JON }OJOL — 
SYD0JS AsojuaAu| snid ‘asp ul joy!doDg paxiy— dy 
UDIJIAIO — JONpodd DI4sewog-sso19 —YQQ 
UDIJIAIQ-4Ndu} 4nogo 7 jo s4noH-UDW — yen 


(44uB1a 4D B]09S) UOlJONPOJ Ul 404904 D SD SsesbOdg JOOIUY.AL — 


ROYAL COMMISSION ON HEALTH SERVICES 


(9)D9s D1WYysIs0607-!Was ) 
1961 —9d61 
NOILONGOYd JO SYOLOVS SHL GNV VOVNVO NI LNdLNO 3LVOSYSOV 


94 


000‘0r 


000'09 


000°08 


000'00! 


SUNOH-NVW JO ONY 
“# 2561 40 SNOITIIN 


ard ttc fine lo \"/1p ho) 


RECENT HISTORICAL RECORD OF GROWTH 95 


In this growth study average productivities relative to labour (p,) and to 
capital (px) have been estimated (E-1-2,11). They are also referred to as real out- 
put per man-hour, and real output per constant dollar of capital input. In order for 
the economy to develop and the standard of living to grow, the average productivity 
relative to labour must increase. This is both a symptom and a measure of growth 
(cf. Chap.3). Average productivity relative to labour (p,) has grown at long-term 
rate (1926-61) of 2% per cent. The corresponding productivity relative to capital, 
(px), has also grown, though at a slower rate, 144 per cent per annum. 


In our theory, and in the econometric production function presented in Chapter 
9, the socio-technological growth factor A is also a measure of total productivity 
(py). It thus represents the extent to which the production function of labour and 
capital alone Jifts under the influence of social and technical improvements. As 
mentioned above A =p, has a long-term growth trend of 1.7 per cent. 


PL is an especially important productivity and growth measure, for it repre- 
sents the current average rate of exchange between an hour of labour and the goods 
obtainable from this hour. Society must balance the net utility obtained from this 
hour of labour against the utility to it of an additional hour of leisure. The higher 
is p,, the higher can be both the material standard of living, and the amount of 
leisure chosen, 


The trends in the three measures of productivity change in the total Canadian 
economy (civilian) as estimated in this study are found in Chart 6:5. If we construe 
pias that measure of productivity which is of the greatest ultimate significance to 
welfare, and the ultimate measure of growth, then the other ratios on Chart 6:5 can 
be construed as explanatory measures related to py. Thus K/N,h, the available 
capital per man-hour of labour input, is one of the main explanations of the growth 
in p,. This ratio has had a long-range growth rate of 14 per cent (E—1—10). If 
this change in capital per man-hour were the sole explanation of increases in 

K Osi tOuk 
Noh’N.h °N,h 
would be a constant. In fact, as observed above, px has grown at the rate of 
1% per cent, while py has grown at the rate of 234 per cent. The reason why p, has 
grown faster than K/N.h, and why px has not remained constant can be found in 
the technical progress variable A = py, Improvements in knowledge, skills and 
technology explain why output per man-hour has grown faster than capital per man- 
hour, and why px, which should remain constant on the basis of the acceleration 
principle, has in fact, also grown.” These are purely empirical findings, and are 


not based on any a priori reasoning. 


O 
average output per man-hour, we could have p;=a , and KT 2 = PK 


1 For this part of the analysis it would have been better to have estimated Pry as GDP,,/K rather 
than as GDP/K, ta have closer comparability with py. Had this measure been used, px would have 
changed only very little, except in the war years, and its long-term growth rate would still have 
been 1% per cent. 
2? Let GDP, =O = A (ayL + anK). 
O/L = py, = A(ay+agK/L) “py = “At yr °(K/L). Riniste the data of Appendix A, we find 
that historically *py, = 2% per cent, “A = 1.7 per cent, yx = -47, (K/L) = 1% per cent. “A + yx 
*(K/L) = .023. The discrepancy is partly due to using a differential formula for finite one year time 
periods, and an average value for yx. But the results are close enough to show that “A over= 
shadows °(K/L) as the main cause of * pr. A similar analysis reveals that it is “A which gives 
PK = 1/k its upward trend. But for BAG PK would decline with the fall in L/K, and hence k would 
rise. ‘A appears to be behind the historical fall in k. 
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The a priori causal explanation of ‘p,is of course in terms of “A and *(K/L), 
but does not specify the size of yx. The post-war experience in these matters is 
revealed by Chart 6:5 indicating that it differs from the long-term trend. In the 
post-war K/L grows faster than p,;, “A slows down, and p, experiences a fairly 
steady decline. 


The time path of these productivity ratios reveals a cyclical pattern and the 
impact of exogenous episodes, as well as the long-term growth trends discussed. 
We note that p, tends to fall with the downswing of depression, presumably 
because administrative and maintenance staff cannot be reduced as rapidly as 
output falls, while direct labour as a rule can be laid off fairly readily. A further 
cause of the decline in p,; may be that production functions are nonlinear so that 
there are optimai levels of output, for productivity, presumably when plants are 
being used at full capacity. At this level of use the proportion of labour to capital 
should be at the optimum as designed by the engineers. 


A further cause of low productivity in depression relates to Socio-technological 
improvement. We cannot expect education and research to progress at the same pace 
in depression as in prosperity. Nor can we expect innovations to be pursued as 
vigorously in depression as at other times for reasons of low finances and reduced 
demand. Nor can we expect workers to have high morale and a proper attitude toward 
work and productivity when there is widespread unemployment. We observe that the 
socio-technological factor A declines in periods of depression and unemployment. 
Presumably this happens for the above reasons, and possibly also because the 
effects of nonlinearities in production functions are reflected in the term A. 


There is clearly a productivity bonus to society for full employment operations, 
a bonus which may itself pay the ‘costs’ of full employment policies. 


Having looked at the historical record of productivity, let us next look briefly 
at how Canada has used her productivity gains. This is depicted in Chart 6:6. This 
chart is built up from per capita data followed by adjusting total per capita GNE to 
what it would have been if hours of work and the rate of employment (unemployment) 
had remained constant at their 1926 values. The result is called ‘Potential Output’ 
per capita (gne,,) and its movements are closely similar to those of p,. This is 
because 


GDP, _ GDP, GNE hyo, era. 


CSiyPtong Neh — (Npri-Ny) er Heme 2 iin her 


The most striking trend in this chart is the pronounced growth in leisure; 
coupled with the growth in national consumption per capita. Only a strong produc- 
tivity trend could achieve this dual form of economic welfare. At the same time we 
can be dismayed at the losses or gaps which this chart reveals in our material 
welfare and standard of living during the years of depression and a large volume of 
unemployment. We note how national saving almost vanished in 1933, with 1928 
revealing its free potential for that period. We note also how our saving has dropped 
below this same free potential in 1954, and in recent years. In each case this has 
been due to a failure of national investment to match free, high employment savings. 
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As indicated in our theoretical discussion in Chapters 3 and 4, these failure 
periods could have been prevented by government policies which either reduced 
national saving or increased national investment. The type of policies would depend 
on whether national aspirations required a low or a high growth rate. 

F. Allocation of Output 

So far we have studied the trends in the quantities of resources or factors of 
production, the volume of production, the productivity relations between resources 
and the volume of output, and the broad trends in the uses to which our productivity 
gains (development-growth or vertical growth) have been used. Let us now look a 
little closer at the pattern of the uses to which our production has been put — the 
allocation of output into different categories. 


The broadest allocation of output is between consuming and saving — investing. 
We recall that saving is done mainly for the purpose of securing future consumption, 
while investment has as its objective the increase of future production. All private 
and public expenditures fit into these two broad social categories, with government 
conceived of as part of and as servant to the whole society. Foreign trade likewise 
fits into these categories when treated as a net flow; for a positive net balance on 
current account represents Canadian investment abroad, and conversely. 


The broad social choices are then between Jeisure and output, and within 
output, between consuming and investing. These choices are made basically on 
economic and social grounds — maximizing social utility using given and limited 
resources which have alternative uses. The resources put to work can be switched 
to producing whatever kinds of final goods our society decides it wants, subject 
only to the ingenuity of our technology. 


There is one form of total consumption which it is appropriate to separate 
out, since, though necessary for preserving our way of life it does not add to our 
material standard of living. This is defence or military spending by government 
(Gy). As discussed above Gy (which is equal to value added by the armed forces 
plus purchases for defence purposes from the civilian sector of the economy) is 
a form of exogenous national consumption. 


How have Canadians allocated their resources to these categories of final 
demand in the past? We find the detail on this in C—2. A few selected years are 
summarized here, with allocations as percentages of GNE in 1957 constant dollars. 


CANADIAN ALLOCATION OF TOTAL OUTPUT (GNE) 


National co) National Savings and 
ial Consumption C”° PelenceOnt Investment S”° 
1926 scyoteteuayetane See wes 75 per cent per cent 24% per cent 
LORpHeHING ec. /enl ms 94% y, 5 
TOA Morena cpeite)sieusiet arate ote 76%, 1 22 
oS cee epeinS 74 1Y, 24¥, 
LOSOR a toe eset es es 74 Bs 237, 
UOSOrrae cts arses states 70 6 24 
NOGTREd teed. es flax 76¥, 4% 19¥, 


1 The ratio has fallen below 4 per cent in 1964. 
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It was necessary to project the pattern of allocation of GNE for Projections 
1 and 2. It will be recalled that our assumptions were that we would remain near full 
employment from 1966 on, and that there would be no major war. It is evident that 
in the past there has been a tendency for us to save 24 per cent of GNP and 
consume 76 per cent on national consumption and defence when at high employment 
and not in major war. For Projections 1 and 2, however, it was decided to assume 
a national savings percentage of only 21 per cent, at 4 per cent unemployment. The 
reasoning behind this assumption was that, although our natural desired rate of 
saving might still be 24 per cent or more, as we become a richer and more mature 
economy, our investment opportunities may fall to 21 per cent, barring major inno- 
vations. To maintain high level employment under these conditions government 
policy would have to reduce desired national saving S"° to 21 per cent. While this 
would involve adjustment of taxes and transfer payments, it could be assisted very 
much by government promotion of expanded health services. The increased hospital 
space and equipment would lift the investment side of the equation, while the 
expanded services would raise national consumption and reduce the savings side 
of the equation. Our assumption leaves 79 per cent for civilian and military 
consumption. It was assumed that we would remain at 4 per cent on defence consump- 
tion as in 1961. This leaves 75 per cent for national consumption. This would put 
us on something below a high growth path, but may present an easier basis for both 
high employment policy and more immediate expansion of foreign aid. 


If however, it became a national policy to pursue a high growth path, which 
would permit higher consumption and foreign aid in the future, government could 
devise a program of fiscal, monetary and other economic policies to nudge the 
economy to 25 per cent saving, 4 per cent defence, and 71 per cent for civilian 
consumption. 


Public Consumption, Cz, 


S 


This part of national consumption includes all government expenditures on 
goods and services, but excludes public capital formation and military and defence 
spending. It thus represents the cost of providing all of the services which we as a 
society consume collectively. We suggested in Chapter 4, that it should only include 
those areas of public administration and regulation which only government can do, 
or those areas where there are extensive external economies to private production 
or consumption, such as the expansion of education and health services. 


As the society and the economy develops and becomes more complex, it can 
pe assumed that the proportional allocation to public consumption will increase 
to a higher ratio. Let us examine its proportion of GNP, in the past, and the trend 
in its growth rates. (C-5-9). 


Public Consumption as Percentage 


Year eB 
of GNE: C, 
LGD Gi ara cuaisieusscecchtene aos aginst eke tarelcekertas enarcbietela peeisie 7%, per cent 
EGAGIN olinihe Lav etna CAC Mee tn Rar oe SY, 
VY Yarnton NEM A, eka. Airy ee er eet) By 7, 
LOS Gita sieeve stoic caigensinigs co's Meohe eis aeieae aie, Sol aasiole he pieeene 8Y, 
LOG Bayer crcilera seis edacsleuate ® susreucioro elke tee retel etre slie) dirtichers 10 
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ies 

Period Growth Rates of Public Consumption: 
(Cx 100 

U2 O= 23 ON Fares dhe ola tor cheno bolas Shs, heme niall ate Stcvols Gtwle hal 2% per cent 

O20 =A OME Late overt ler siahe)-ciseis) ob sokckeustalio ieicol creel oii sales eke 2) 

IRGPOSENS GS RG OOM Oe aici ala Came es ty ee 9 

POSO—Olarete vie etotereretsteiaictons, ssi ccd e sisi'e.e Saree nis. alels 5%, 

VOAG=-Olemeva Micrere a eo siaiee oe ec scutes aon! Gitieree ees 8 

NO Z ORO lemeveheleeebebadcvatcpele © cusys/o eis os. 6's forersiavehers ‘6:66 % 4¥, 


On the basis of these tables and graphical analysis, C,° was projected to 
rise gently to 13 per cent of GNP in 1991. 


Private Consumption C 


The picture that has been presented of the allocation of GNP to civilian and 
to public consumption, implies within it the allocation to private consumption, for 
C"=C+C,. This allocation is set out in the following tables. (C-1-1). 


Private Consumption as Percentage 


Yi 
i of GNE: C° 
OD Obraauetote ste o aksnete wsliohelsiieleiers o/s iaisuelsclers (e) slehey.oh <0 levers 67 per cent 
LOGS Mier cysteteusr stolsiteie sists a) af areie eo vetoes ereleus 6 'slerene./s face 84% 
MESS matetetol letetatotohelctsiel cekeheyiaiaiiene! svels!ietslere sss sie. sieve. ste 69 
WSIS 0-5 om 0 TAD GSMO 6 OOOO. .0 ODIO O DOkAG mo cue 62 
NCVER Cs Gr 0-0 OKO OO OI DODO CIOIKERS GLI OD OOS ODIO 66% 
SS 
Beriod Growth Rates of Private Consumption: 
*C x 100 
WOES), “nla Go TANS ChAT ON ORO CHICR TIO CROCS GRIT 2 per cent 
MOS OM Sieoratersietel eels cei si ov susiers eis e/s eicisic)elerenuraie ois se 6% 
HUD DG =A Ol Mer cterar sc sieveie siete eie's ie eit sie sis es sie cae (essiels 6 3%, 
MOA GEO ee: che letay sha tetovetete lot ere ravenerstanstioltel o,-slgtsi's (st\eite is eis, Sp 


VOVG 2 Beech. ees ob Po. wate akdes rds sterntice Wy dows 3Y, 


We see from these tables that the rate of growth of private consumption was 
stimulated by the war, and has stayed at the higher rate in the post-war, The 
post-war rate has of course been augmented by the increased pace of population 
growth. 


Private and public consumption grew at about the same rates pre-war, but 
public consumption has quickened dramatically, ahead of private, in the post-war. 


Private consumption itself is allocated into a multitude of forms, but it is 
useful to consider a broad, three-way, grouping into non-durable goods, durable 
goods and services (cf.C-5 and C-6). The trends in the proportional allocation in 
these groups are disturbed by depression and war. However, in the post-war period 
we find a clear downward trend in the proportion allocated to non-durables, and an 
upward trend in the proportions allocated to durables and to services. These trends 


were projected graphically. 
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The service group includes that part of the health services which is demanded 
and paid for by private consumers. This expenditure has been a fairly constant 
proportion of total private consumer spending varying from 4% per cent in the late 
1920’s to 3% per cent in 1955. Since then it has started to climb (C-6-4), reaching 
5% per cent in 1961. The total national health services of course include much more 
than this component, and are analysed in detail in the study prepared by Dr. J.J. 
Madden for the Royal Commission on Health Services.? 


National Consumption of Services 


If we combine private spending on services C,, with public consumption, C,, 
the latter representing the services provided by government, we obtain a rough 
measure of national consumption of services C? (C-5-10). There is only a rough 
correspondence between this aggregate and the concept of service employment. The 
former is a classification of final output, representing value created when factors 
of production perform an act or function for people, as distinct from producing a 
material physical good for them. Service employment on the other hand is an occu- 
pational classification, and the work performed in this occupation may assist in 
the production of material goods or of final services. One lawyer (or doctor) may 
act for an automobile company, while another may act only for households. Also 
it should be noted that C$ includes the services of housing in house rents paid 
and imputed. There is still however, sufficient overlap between the two concepts 
to make comparison of interest. 


C? was 36 per cent of GNP in 1926, 28% per cent in 1946, 27% per cent in 
1947, 30% per cent in 1956 and 34% per cent in 1961. There is a definite upward 
trend in the postwar period, corresponding roughly to the employment trend noted 
earlier in this chapter. 


More research is needed to explain the high proportion of services in the 
late 1920’s. One possible explanation may be that consumer durables had not 
yet come into their own, leaving more room for services. This is the story sugges- 
ted by C-6. In any event the postwar trend was taken into account in Projection 
No. 2 in which the national consumption of services reaches 38% per cent of 
GNP by 1991. 


Private and Public Investment Trends 


The proportions of private and public real investment (C-1-6,7; C-1-12) to 
real GNP are tabulated for selected years in the following table. 


REAL INVESTMENT (GI+ GIg+AH) AS PERCENTAGE OF GNE 


1926 17% per cent 2% per cent 
1927 2% 
1951 2% 

3% 


4%, 


: Madden, J.J., The Economics of Health, a study prepared for the Royal Commission on Health Services, 
Ottawa: Queen’s Printer. 
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Here we see both private and public investment slowly becoming an increa- 
singly large proportion of GNP, but the trend in the public is more steady and less 
affected by capital outflows and inflows, or by the business cycle. 


Looking at growth trends we get the following picture. 
GROWTH RATES OF REAL INVESTMENT (GI+ GI4g+ AH) 


Private Public 


1926—47 4 per cent 4% per cent 
1947-61 Dp, 8% 
1926—61 3% 6 


From these growth rates we observe that public investment, following public 
consumption, began to accelerate in the postwar period. This is in keeping with 
the general postwar trend. Private investment on the other hand has lagged in the 
latter part of the post-war period. 


Government Expenditure on Goods and Services, G. 


In this category we group all public expenditure for consumption, investment 
and defence (G = C, + GI, + Gy). The proportion of public use of total final 
production or income is shown for selected years in the following table (Ref. C-1-2). 
G is the familiar National Accounts category, Government Expenditure on Goods and 
Services. 


Govt. Expenditures as Percentage of GNP 


Years 
Excluding Defence Including Defence 
Lees ee ee eee, 

LQQG Emer Rte steers eas cals Cee hee ea eleee ee 10 per cent 10%, per cent 
OS Seve tenctstsherar eras seisisye aleve scans cereale eves ate 1124, 1S 

MOA Ag mretetetevekcitaccobel store tots allele 97 ce! oicallevetstelel onei'o.cs BUA 40 

NO AG eters iet ero ay Rtieiera ai enel susie ses (setae seis. ous srs ¢ 8 14%, 

1 ec Chia Acie ERCHCLEN CG. GPB RO OTERO ORRORG OT COED 10 12 

LOS Gre atete levees: cisucis ametetatte seks ch elefe lel ers bie: sieters 12 18 

51D Gros os Og OA MOR CROMER NCH RCO UE MRC A 15 19 


We note that the total proportion including defence has nearly doubled in the 
35 years of our observations. But when defence costs are excluded the proportion 
by 1961 has only increased to 1% times its 1926 proportion. We also note that the 
expansion in the civilian proportion began only in the post-war period. 

Let us next look at the growth rates of the government sector. 


GROWTH RATES OF GOVERNMENT EXPENDITURE 


ii Defence and 


Civilian 

Military Expenditure Total Expenditure 

Period Expenditure Excluding Including Defence 
Gm Defence G 
UNOPS Ssh an gad aU On Seo 0 Oee OO T47o 2°47 3% 
1926—47 SOO 12 3%, 4¥, 
MOAR Olemere tess) ais ainie o's ele! eee 6s 10%, 6% 7%, 
LODG—Olemetercieiete sels siris > sss 11% 4%, 5% 
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These tables on government expenditure depict in statistical form the trends 
we have already discussed in regard to the public sector. We observe that in the 
prewar period government grew at about the same pace as the private economy. It 
is in the post-war with the increasing complexity of social affairs both internally 
and internationally that government has had to assume ever greater responsibilities. 
Defence in particular has had an especially strong impact on the growth rate of 
government spending. 


Foreign Trade and Finance 


We begin by looking at the pattern of the components of the Current Account 
Balance (C-1-8,9; C-2-3,9), as percentages of GNP. 


Current Account Balance 


Percentage of GNP in 1957$ 
Exports of Goods 
Year 3 Imports of Current Account 
and Services 
Goods and Balance or 

Services Capital Flow 
WOD Osierctalelonevsis; discal suchen slierere 28.1% —26.5% 1.6% 
NO ATiiar chat te tokeieisrcrarshers:<eeeveke 26.8 PRU SY AO}y?) 
AOS Gretesrnieheve riser sis else etevels 20.1 seal =8)1)) 
MOG Miemer eles alate steels: svohesere 2153 -23.4 Ded 

BE duh 


Here we observe the decline in relative importance of our export trade, and 
the rather large capital inflows which began in 1950. 


We next look at the growth rates of these components of foreign trade. 


GROWTH RATES OF FOREIGN TRADE IN 1957$ 


Exports of Goods 
and Services 


Imports of Goods 
and Services 


Period 


NOD GA ile al eleiet hells castotens (hat ole) etete? es aire) seletensiere 
VO4 71 Vio crlateleolsite oneiers sisie so) elles sie Gptotel chalets 6 
RPE) BB clcucicld Scns didiced Giteonad.cho Daas 


2%, 


The capital inflow of the last 11 years of our observations, and the above 
differential growth rates in our foreign trade can be attributed to two main causes. 
One is a failure of Canadian manufactured goods to be sufficiently competitive in 
price and quality with foreign goods. Part of our unemployment problem lies here. 
The second is the recent development of Canada’s resource industries by foreign 
capital. Capital goods from abroad have followed the inflow of finance capital, 
especially that for direct investment; then both capital and consumer goods flowed 
in under the inducement of rising incomes and the high exchange value of the 
Canadian dollar. The exchange reserves were held fairly constant. 
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G. Standard of Living 


The economist is ultimately concerned with the economic welfare of society, 
and with the forces which determine this. Economic welfare might be considered 
very roughly to be a function of the income distribution, average real consumption 
per capita (assuming reasonable consumer choice), the amount of voluntary leisure, 
and the rate of unemployment. In this study we can only consider the last three of 
these components. Leisure, and unemployment have already been discussed. We 
now look at real national consumption per capita (C/N = c®: C-4-1), and suggest 
that it can be used as an approximate measure of the Canadian standard or level 
of living, and of changes in this level. This variable includes our giving of foreign 
aid. 

In the period from 1926 to 1961 total national consumption (C-2-1) increased 
to 344 times its 1926 level. In the same period population (A-1-1) nearly doubled. 
As a result the standard of living c” went from $798.3 (1957$) per capita to $1,444.5 
(1957$) per capita, thereby going up by a factor of 1.8 times its 1926 value. It 
thus nearly doubled in the 35 years of our historical data. The growth rate of 
standard of living over this period is 1% per cent. This is not as high as the growth 
rate of real output per man-hour, 234 per cent,? to which it is of course closely 
related, because of the growth in leisure, unemployment and defence expenditures. 


In the projections which follow it develops that we Canadians can, on the 
basis of reasonable assumptions, double our already high standard of living in the 
next thirty years. This includes increasing our use of leisure. This is a remarkable 
feat, but we can do it if we will manage our economic affairs appropriately. 


1 An alternative would be to take foreign aid out of public consumption, and treat it as another 
exogenous variable. 


2 See page 93 ff. 
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CHAPTER 7 


PROJECTION NUMBER ONE 


In earlier chapters we discussed the theory of economic development and 
economic growth. Then in the preceding chapter we surveyed the recent economic 
growth of Canada. All this was leading up to and preparing the way for the pro- 
jection of Canadian growth itito the future. In this chapter we present the first of 
the projections of our study. In all there will be three projections, each made with 
the help of a model of the economy. The three models are of increasing order of 
complexity or sophistication, each reflecting more detail of the behaviour of the 
economy. 


1. The Meaning and Nature of Projection 


A projection is not a forecast in the sense that we expect what is 
projected to actually happen. It is rather an extrapolation of the systematic, 
long-term trends which have been observed in the economy in the past. But the 
structure of an economy is such that it produces more than long-term trends. It 
also produces cycles about the trends, and in addition is subject to many 
random influences which cause it to fluctuate irregularly. Most of the random 
influences are small, and arise from a myriad of irregular acts of non-systematic 
behaviour or disturbances in the economic system, which are added to the 
systematic behaviour of individuals and of the aggregate system. Some, however, 
are large influences arising from some major international event, natural phenom- 
enon, scientific discovery, or social upheaval. These are classed as episodes. 
Their effects show up distinctly as large irregularities in economic time series. 


Clearly an extrapolation of long-term trends will not allow for the 
inevitable cycles, random perturbations and major episodes which can be expec- 
ted in the future. But it would be impossible to allow for these in any event. 
Only the cycle could perhaps be forecast for a little while into the future, 
but even it will be subject to whatever government policy is aimed at its control. 
Thus about the only kind of economic movement that one can hope to project for 
any considerable period into the future is that of the long-term trends of the 
economy. The result will be smooth and stately movements, not at all like the 
economic series of everyday life which have the cycles and the irregularities 
superimposed upon them. 
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But even the trends which we project may turn out to be wrong, for 
these trends are produced by the underlying behaviour patterns and technological 
relationships of the economy; and these are likely to evolve slowly in such a 
way as to alter the long-term trends of the economy. To be more specific about 
the kinds of forces which may alter the longer term relationships in the growth 
of the Canadian economy, we can mention the following. In the first place the 
fact that Canada is an open economy means that her future prospects depend very 


much on developments in the pattern of world demand for the goods which Canada 
can produce in surplus with comparative advantage. Related to this pattern of 


demand is of course the terms of trade for Canadian exports versus imports. 
Canada’s real income and future growth will depend on this imponderable, linked 
with the state of the future world demand. 


The structural problems, discussed very briefly in Chapters 4 and 5, 
will also have a considerable bearing on the trends of our future growth. To the 
extent that we are able to solve these problems we shall tend to have higher 
growth trends and conversely. One of these structural problems is especially 
related to our vulnerability as an open economy. This relates to our ability to 
maintain a competitive position in the world markets, not only with our primary 
products, but also in areas of secondary and tertiary production in which we 
decide to specialize. The more we are able to achieve excellence, at competitive 
prices, the less we need fear the vagaries of the world pattern of demand 
mentioned above. 


In the projections which follow we have had to make an assumption about 
the future downward trend in the average hours of work of the Canadian people. 
The assumption for the projection of this important variable was of course based 
on the past trends, over-all and post-war. But many forces, sociological as well 
as economic, may alter our future choices between work and leisure. We can expect 
the outcome to differ from our assumption, but we have no way of knowing whether 
the outcome will be above or below, or by how much. 


A similar uncertainty underlies all of our projections of technical 
progress. Who can foresee the great discoveries in science, the ingenious 
inventions, the changes in human spirit and morale which are yet to come. And 
those that do come will set in train completely new trends in our technical 
progress, and hence in our real output per man-hour, and per constant dollar 
of capital — our average productivities relative to labour and to capital. 


Since economic projection is beset by so many difficulties and 
uncertainties, it may be wondered what value there is in conducting such an 
exercise. The value lies in the fact that the projection may be reasonably 
accurate for the early part of the period projected, and hence can serve as a 


basis for action in guiding the economy toward social and economic goals for 
this period. 


To look further at this matter, we observe that every individual in his 
daily round of life must make decisions and act, on the basis of the best estimate 
he can make of the future. This is necessary for his survival and progress. A 
whole society must do the same. There is really no question about whether a soci- 
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ety should make use of forecasts and projections. It does use them, consciously 
or unconsciously, every day of its existence, as a basis for its myriad of small 

and large decisions. The only question at stake is how explicitly and carefully 

the forecasts and projections are to be made. 


A carefully and more or less scientifically prepared projection is 
likely to serve better than mere intuition or trial and error to help the society 
make better decisions, on the average, for setting its immediate course toward 
its long-term goals. But then since there is a likelihood that the trends may 
change, the projection must be kept under continuous review and revision, so 
that plans and decisions for the future can be revised at intervals. 


Such a process of indirect economic control through projection and 
planning can be likened to the navigation of a ship or aircraft to a distant desti- 
nation. The goal is known in advance, and a course is calculated and set for it, 
based on conditions in the atmosphere and in the craft as best they can be as- 
certained at the time. But these conditions are under continuous review as the 
journey proceeds. Then as changes in this environment, or in the craft’s structural 
characteristics are detected, the course is altered accordingly. This process is 
successively repeated, until the destination is finally reached. 


A systematic procedure like this, based on calculations using the 
best data and theory, is far more likely to achieve success than the sole use of 
intuition and trial and error — in economic navigation, as in marine and air 
navigation. 


2. The Model Used for Projection No. 1 


In this projection a very simple model is used. The lead variable 
is population N which is projected independently, on the basis of trends in fer- 
tility rates, mortality rates and net migration. (see Appendix E). This population 
is then separated into male and female, age 14 and over, non-institutional and 
civilian. This is the sector of the population from which the civilian labour force 
can come. To the total male and female groups projected male and female partic- 
ipation rates pr, and pr, are applied. This produces for us the projected civilian 
labour force N;-y- To this we apply the projected employment rate er, arriving 
at the number employed N.. Then the hours of work h are projected, enabling us 
to project man-hours of labour input Nh. 


We may now express the supply potential of the economy as 
(1) O = A(a,N,h + a2K). Here we assume the simple linear production function, 
subject to lifting by socio-technological change A. The simplest relationship 
between output and labour input is given by the average productivity relative to 
labour. 


(2) O =PL=A(a;+a2 K). This simple formula analyses productivity as a 


Nh N.h 
function of technical progress and the ratio of capital to labour input. 
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If py appears to have a long-term growth trend in the past we may 
project this trend into the future. With py and Nh projected we can then compute 
projected O, as implied by (2) above. This projection of O will represent a poten- 
tial output or supply. It will in fact only occur if there is sufficient demand to 
call it into being. 


In effect we assumed or projected a particular trend of demand when 
we assumed the employment ratio er. For, given the conditions of supply, the 
demand which actually ensues will determine the employment ratio. 


The allocation of total output to different categories of final use can 
then be projected on the basis of past trends and analysis with respect to this 
allocation. 


Such is the structure of the model used for making Projection No. 1. 


3. Basic Assumptions and Results of Projection No. 1 


In this section we discuss the basic assumptions for this projection. 
The projected numerical results of these assumptions, both direct and more 
removed, are tabulated as an appendix at the back of this chapter, labelled as 
Projection No. 1. We refer to this table as PR—1. We can now begin with an over-all 
general assumption, that during the 30 years of the projection we shall experience 
no major war or catastrophe. More specific and detailed assumptions now follow. 


Population. We have taken from Dr. A. Stukel’s projection of 
population the one which assumes net immigration of 50,000 people per annum 
over the whole period (see Appendix E). Mortality rates are assumed to maintain 
their downward trend, and fertility rates decline except in the youngest fertile 
age group. The projected population has a fairly steady growth rate of 2%4 per cent 
throughout the 30 years of projection 1961—91. Over the historical period 1926— 
61 it had been 1.9 per cent; but in the post-war 1946-61 it had risen to the very 
high rate of 244 per cent, a rate which means doubling every 28 years. 


Civilian non-institutional population age 14 and over was also 
projected by Dr. A. Stukel (see Appendix E). The results are shown in PR—1, 
separated into male and female. For the historical period the Yukon and 
Northwest Territories (YNT) are excluded, but in the projected years they are 
included. 


Participation Rates. For this projection only the total male and female 
participation rates were analysed and projected. The downward trend for the 
males, discussed in Chapter 6, was projected forward in slightly moderated form, 
declining from 80.0 per cent in 1961 to 75.0 per cent in 1991, The upward trend 
for women was also moderated in projecting forward. It grows from 28.8 per cent 
in 1961 to 38.0 per cent in 1991. 


The implicit combined rate for men and women grows gently over the 
period 1961—91 (Not shown in PR—1). 
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The Labour Force. Under these assumptions the labour force 


(PR-1: Ni-m = Ni + N,eY for YNT)! grows from 6,518 thousand plus an esti- 
mated 11 thousand for Yukon and Northwest Territories in 1961 to 13,100 thou- 
sand (including YNT) in 1991. (Growth rate 2 % per cent.) 

Rate of Unemployment, N}}. As discussed in Chapter 6, it was assumed 
for Projections 1 and 2 that government policy would get the rate of unemployment 
down to 4 per cent by 1966, and would keep it there as a trend for the remainder 
of the projected period. This assumption made it possible to calculate the projec- 
ted amounts of unemployment, N,,. 


Total Employment. The labour force N;_ (Nj + Ney for YNT) less 


unemployment N,, gives N,., = Ne, the level of employment. It grows in the pro- 
jection from 1961 to 1991 at rate of 24% per cent. This includes the effect of the 
reduction of unemployment from 7.2 per cent in 1961 to 4 per cent in 1966. 


Hours of Work, h. On the basis of past trends in the reduction of 
hours of work, h, moderated in the post-war, a negative growth rate —.6712 per 
cent was used for the projection. Average hours per year (week) declined from 
2,164 (41.5) in 1961 to 1,768 (33.9) in 1991, 


Man-Hours, Nh. Combining the employment and the hours projections 
we get a change in labour input from 13,114 million man-hours in 1961, to 
22,234 in 1991, with a growth rate of 154 per cent. 


Average Productivity Relative to Labour, py. The long-term growth 
rate of py, 1926-61, was 2.69 per cent. Over the post-war boom 1946—56, it was 
3.61 per cent. In the recent period of American and Canadian slowdown it has 
been only 1.12 per cent. For this projection it was felt that if we stabilize our 
unemployment at 4 per cent or less by 1966, we can achieve 2.75 per cent growth 
in this productivity. This is the rate which was projected. 


4. The Basic Result — The Volume of Total Output 


The basic result of the projection is the trend in the level of total 
output which the assumptions generate. In this projection our first result is 
gross domestic product, civilian, which we convert by steps to GNP. We find 
GNP growing at rate 5.4 per cent in the first five-year period, as the economy 
returns to moderately high level employment in 1966. Its subsequent rate is 
around 44 per cent, which comes close to the historical average full employment 
growth rate of 5 per cent. 


Under these sustained growth rates of the size projected, GNP in 
1957 dollars increases nearly fourfold in the 30 years of projection. 


1 Note again that NpeY is excluded from Nj in the historical period, but is included in the period 
of projection. Npey = 11 thousand in 1961. 
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5. The Allocation of Output 


As discussed in Chapter 6, the fundamental allocation of output is 
between consuming and saving-investing. In our analytical framework, consuming 
is separated into civilian and defence categories. After studying the trends in 
the proportions in this fundamental three-way allocation (Chapter 6), it was 
decided to project these proportions as follows: 


Cr v=t 7 > pee cent 


Gore ad 
So Dall 
GNP° = 100 


In PR—1 these proportions have been used as constants, and applied to GNP 
throughout the projection. 


Total National Consumption. C". This large component grows at the 
same rate as GNP in the projection, and increases by a little less than a factor 
of four over the thirty-year period. 


Public Consumption, Cz. This component of total national consumption 
represents all government spending for other than fixed investment and defence. 
As a proportion of C", C,/C” has been on a rising trend since 1946. This trend, 
slightly moderated, was projected on a straight line from 13.2 per cent in 1961 
to 17.5 per cent in 1991. 


The outcome of this in PR-1 is to give C, a growth rate from 1961 
to 1991 of 5% per cent. This happens to be the same rate it had 1956—61, though 
in the total post-war it was 8 per cent. At the 5% per cent rate, public consumption 
is projected to increase fivefold in the thirty-year period to 1991. 


Private Consumption, C. With public consumption growing at a faster 
rate than total national consumption, private consumption C must grow at a 
slightly slower rate. Its rate over the 30 years projected is 44 per cent, and it 
increases by a factor somewhat less than four. 


This growth rate is higher than C has experienced in past periods, 
but can be rationalized by the higher population growth rate in the projection 
plus the high employment assumption. 


Allocation of Private Consumption into Non-durable Goods, C,,4, Durable 
Goods, C 4, and Services, C,. On the basis of the post-war trends in the proportions 
of C allocated to these broad categories, the following linear trends were 
projected. 


Cra Ca C8 
1961 51.3 at BANA 3760 per cent 
1991 45.0 14.0 41.0 per cent 


This reflects an increasing allocation in the rich society to curable 
goods, and to services. 
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Government Expenditure on Goods and Services, G. We recall that this 
category includes all public spending on current consumption C,,defence Gy, 
and investment GI,. In PR—1 we projected this aggregate on the basis of its pro- 
portion to GNE, G®. This proportion displayed a rising trend in the post-war, and 
it was projected from 19.1 per cent in 1961 to 25.1 per cent in 1991. As a result G 
increased fivefold in the projection, at a growth rate of 5% per cent. This happens 
to be equal to its long-range growth rate in the past, 1926-61. 


Government Investment, GI g. In PR—1 this component is found as a 
remainder. GI, = G- C, ~- Gy. It increases over sixfold in the 30 years of projec- 
tion, with a growth rate of 6 per cent. 


Private Sector Savings — Investment. This is also found as a remainder 
in PR-1. It increases over threefold in the projection, with a growth rate of 4% 
percent. 


The Standard of Living. A rough indicator of this important concept 
is found in national consumption per capita, c”. To obtain a more complete pic- 
ture of standard of living and indeed of economic welfare in general, we would 
need to consider the distribution of income, the extent of consumer and social 
choice in the general allocation of output, the hours of work, and the degree of 
unemployment, as well as other indicators of economic well-being. 


c" had a long-term historical growth rate of 1.7 per cent, and nearly 
doubled 1926 to 1961. In PR—1 its growth rate increases to 2.8 per cent as the 
economy returns to high employment by 1966. Over the 30 years of projection, 
standard of living nearly doubles, and has a growth rate of 24 per cent. 


National Consumption of Services, C2. The demand for health services 
in the wealthy and growing Canadian economy will occur within the framework of 
the over-all demand for services. National consumption of services C%, consist- 
ing of private use C, and public use C, was 34% per cent of GNP in 1961. The 
two components are already determined in our projection. The sum C°, as a 
percentage of GNE, grows to 38% in 1991. The services C? increased more than 
threefold in the historical period, with a growth rate of 3% per cent. In the 30 
years of projection they increase well over fourfold, with a growth rate of 5 per 
cent. 


6. Alternative Assumptions and Results 


In case the assumptions for Projection No. 1 were thought to be overly 
optimistic, it was decided to test and record the effects of less optimistic 
assumptions on the growth paths of output and the standard of living. The most 
crucial and sensitive assumptions for this projection were the percentage 
unemployed N°, and the growth rate in ‘‘productivity’’, or real output per man- 
hour, °P,. It was decided to increase the former from 4 to 5 per cent, and to 
reduce the latter from 2%4 to 2% per cent. 
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These assumptions were changed in two stages, to make possible 
an analysis of the separate effects of each assumption. In the first stage only the 
unemployment assumption was changed. The results for this stage are now 
tabulated. 


TABLE 1 


REVISED VALUES OF GROSS NATIONAL PRODUCT 
AND STANDARD OF LIVING FOR PR—1 WHEN 
ASSUMPTION FOR Ny IS CHANGED FROM 4 TO 5 
PER CENT OF CIVILIAN LABOUR FORCE 


| Gross National Growth Rate Standard of Growth Rate 
Product GNP °GNP Living c™ Pree 
Year 

m 57 $ % 1—57 $ % 

LOGI Seaetoterets oe oh aire 34,529 ~ 1,444 - 

L9OGG6A) acetec aaeteetouere 44,449 5 1,643 2% 

LO Fal sreretatie eres sis oxekel 55,553 4Y, 1,844 2%, 
1976 revs cats pa aha 68,994 4% 2,051 2 
LOS T-.-2ie nveieisicssusishers 85,154 4% 2,261 2 
OSG: ote wie tery -sterersicisre 105,372 4yY, 2,505 2 

NOG, cherehe ches stslevers 131,213 4Y, 2,803 2% 


Next, leaving unemployment at 5 per cent, we let the growth rate 
of productivity p; fall to 2% per cent. The results of this second stage of re- 
vised assumptions are recorded in Table 2. 


TABLE 2 


REVISED VALUES OF GROSS NATIONAL 
PRODUCT AND STANDARD OF LIVING FOR 
PR—1, WHEN ASSUMPTION FOR NO IS CHANGED 
FROM 4 TO 5 PER CENT, AND FOR °Py, IS CHANGED 
FROM 2% TO 214 PER CENT 


GNP oGNP 
Year m 57$ % 
LOGU: aeeeee eee tear 34, 529 _ 
TOGO Aiatias aadaeetets tne 43,3507 4yY, 
ROTA cRtsvs te rept eees 52,909 4 
VOTO ecteauen: ciatere one 64, 126 4 
TO Ble rras Mir srcic cn checoneus 77,239 4 
EOS GR ister cs enenskee 93,275 4 
LOOT coke ee ren eae 113, 348 4 


With the assumptions of Table 1 we get a slightly lower growth 
path, with only minor reductions in growth rates. The latter remain at substan- 
tial levels, and the standard of living still nearly doubles in the thirty years. 
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In Table 2 our assumptions are little more compatible since a lower 
rate of employment would tend to be associated with a slower growth in produc- 
tivity. Even with these assumptions, however, we still get a substantial growth 
rate in GNP. The standard of living no longer doubles of course, but it does 
increase to 1 % in real terms of its 1961 value over the thirty-year period. 


7. Current Dollar Projections of GNP 


Forecasting and projection are best carried out in physical volume 
terms, with quantities measured in the fixed prices or fixed price level of a base 
period. Having reached real volume or physical value estimates in the constant 
dollar units of the base period, it is useful for some purposes to attempt to 
convert these to their money costs in market prices. To do this one must attempt 
to project future movements of price levels. These will be composed of trends, 
cycles and irregular movements. Here we attempt to project only a trend in the 
implicit price index of GNE. 


The long-term growth rate per anrium for the price level of GNE, from 
1926 to 1962 is 2 % per cent. The corresponding trend rate for a more recent 


TABLE 3 


PROJECTED GNP,, IN CURRENT DOLLARS WITH 
DIFFERENT ASSUMPTIONS FOR THE RATE OF UNEMPLOYMENT (N°) 
AND THE GROWTH RATE OF “‘PRODUCTIVITY” (°pL), 

USING ORIGINAL AND REVISED ‘!) ESTIMATES OF GNP,, FOR 1961 
(millions of current dollars i?) ) 


N° 4% 
py 234% 
Year 

| Original Revised Original Revised 

Estimate of Estimate of Estimate of Estimate of 

GNP,,, 1961 GNP, 1961 GNP,,, 1961 GNP,,, 1961 
1064... eters! 36,844 37,421 36,844 37,421 
LO6G¢ ae He ds, wee ee 52,760 53,587 50,953 51,751 
19790005 ee 72,597 73,734 68,416 69,487 
1976. woaalon. 2 99,244 100,798 91,283 92,713 
198i « chtac. far ¥ 134,841 136,953 121,036 122,932 
1986 oss fac Fac 183,681 186,558 160,903 163, 423 
ROO Me cea 251,791 255,734 215,247 218,618 


) As explained in Appendix B,pp.1 and 2, it has generally been necessary to work with the original 
estimates of the national accounts which were available in the summer of 1962. However, in the 
case of this table it was found to be useful for other studies of the Royal Commission on Health 
Services if we also included the revised estimates of GNP, found in National Accounts, Income 
and Expenditure, 1962, Dominion Bureau of Statistics, August, 1963. 


(2) The compound growth rate per annum assumed for the price level was 1.94 per cent. 
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period, 1954 to 1962 is 1.94 per cent. This latter growth rate was used for pro- 
jecting GNP in current dollars from 1961 to 1991. The price level of GNE, pro- 
jected with this growth rate, was then applied to the constant dollar projections 
of GNP which are found in the Appendix to this chapter. The resulting current 
value or money value projections of GNP,, is found in the first column of Table 
3 above. The second column of this table represents the same projection but 
starts from a revised 1961 base, the improved GNP,, estimate which appeared 
in the summer of 1963. In column 3 the price level of GNE is applied to the 
real GNP values of Table 2, in which lower assumptions about the employment 
rate and the productivity trend were used. Finally in column 4 of Table 3 the 
projection of column 3 is started from the same revised 1961 base used for 
column 2. 


The values in Table 3 provide us with a more realistic picture of the 
kind of money aggregate we can anticipate for GNP,, in the future. The current 
dollar values turn out to be much higher than the real volume or constant dollar 
values, since the price level of GNE increased 6.7 per cent from 1957 to 1961, 
and then the growth rate of 1.94 per cent causes this level to rise by 21.2 per 
cent every ten years. 


8. Conclusions 


In our projection PR—1 we see that, with a reasonable management of 
our economic affairs in the next thirty years, the Canadian GNP can increase 
nearly fourfold. Population does not quite double. The standard of living can 
then nearly double, with a growth rate of 2% per cent. 


The service side of the economy appears likely to grow at an even 
faster rate than output in general, since our society is allocating an increasing 
proportion of output to services, both private and public. It is within this 
expanding service area that the health services take their place, and can be 
viewed in perspective. The demand for them may grow for a while at least at the 
rate for total services, as the wealthy society pays increasing heed to its health 
and welfare. Rationalization of the finance and the supply of these services 
would permit these demands to be met without excessive price increases. 


Our economy is fully capable of providing the 5 per cent growth 
rate in the services, as well as all of the other elements of this projection. The 
rates are realistic in terms of potential, or in terms of a high growth path. But 
the picture presented in this projection will not be achieved unless both public 
and government set up clear economic and social goals, and this is followed by 
careful policy planning aimed at a realization of these objectives. 


APPENDIX TO CHAPTER 7 
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CHAPTER 8 


PROJECTION NUMBER TWO 


In this projection a slightly different and more complex theoretical framework 
is used. Population is still the foundation stone of the projection, but now we use 
a more sophisticated and general form of the production relationship. Also in 
deriving the labour force from population we study participation rates in detailed 
age — sex groups. We still find it necessary to assume the rates of employment and 
unemployment, which means that we assume that government will keep effective 
demand in a certain necessary relationship to the conditions of supply. As in 
Projection No. 1 we shall assume that, in so regulating demand, government is able 
to achieve by 1966 a rate of unemployment of 4 per cent. To simplify the projec- 
tion this constant rate is assumed from 1966 to 1991. We can remind ourselves 
again that while this represents a moderately high rate of employment, a higher 
and more humane goal would be 2 per cent. Both domestic and foreign experience 
(e.g., Sweden, Holland, United Kingdom, Australia, New Zealand) reveal that this 
higher goal is feasible. 


A further difference in this projection is that we attempt a little more detail 
in the allocation of output, making a projection of capital inflow, and of the 
components of private investment in fixed capital. 


1. The Model Used for Projection No. 2 (PR-2) 


In PR—2, tabulated in the appendix at the back of this chapter, man-hours of 
labour input are projected using the same general approach as in PR—1. But now 
the participation rate of each sex — age group is studied and projected separately. 
Because of this we should have a little more precision in the projection of the 
labour force. 


Suppose we symbolize our final man-hours estimate as Nh = L. Then our 
production function can be expressed as 


(1) O = A £(L,K). Following the development of Chapter 3, we proceed to deduce a 
growth rate formula for output, in terms of the growth rates of factor inputs. 


(2)°O=yy{L+yxK+ ‘A. y, and yx are the shares of the factors L and K in 
national output. 
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Suppose now we make the assumption that the capital/output ratio is 
approximately constant. Then 


yikes Kes; 
O 
Substituting in (2), and recalling that y, +yx = 1, we obtain 
()-O= yy. is (-y7)70 4 0A. 


(S)"O="L+ "A. This is the ‘‘golden-age’’ growth path of Chapter 3. 
Vn 

This is a remarkable result, for it enables us to project the growth of output 
using a production function, but without actually having to specify the precise 
form of this function.! We need only project the growth in the labour force and in 
technical progress, as well as any trend in the share of labour. In using the form 
(1) we recall however that it carries the implicit assumption that technical progress 
is neutral (cf. Chap. 3). We have also apparently assumed that the capital/output 
ratio remains constant. But historically its value has ranged from the order of 4 in 
the 1920’s to 2.5 in the post-war. However its trend during the post-war has been 
upward, from 2.3 in 1946 to 2.5 in 1956 and 2.9 in 1961. How much of the latter 
trend is due to unemployment is uncertain, though it could be estimated. 


The assumption of a constant k would, in any event, appear to be a weakness 
in PR-2,. But it turns out that we have not really made such a drastic assumption. 
We have in fact only assumed that k remaifis constant during each separate five 
year ‘‘stride’’ in the projection. From stride to stride, k can vary, for we have 
allowed y, to vary in this projection, andy, = 1-y, = 1~- rk. Since y, is 
projected on a gentle upward trend, this implies a slight downward trend in the 
product rk. 


There is a further shortcoming with respect to (5), but fortunately it can be 
corrected. This formula is meant to apply to small changes in small time 
periods. But our projection makes 5-year strides, so that neither the changes nor 
the times period are small. To correct for this we must shift the formula over to finite 
differences. 


(6) AO = AAf + £ AA + AAAF, 


(7) AO 1 = AAf +£AA_ + AAAL, 
At O (At)Af (At)AE (At)AE 


In our projection At is 5 years. To simplify the formula we accordingly make 5 
years our unit of time, so that At becomes equal to 1. Also 


(8) Af.= Of AL GH Of SAK =) diy Ur wAE LAL) + of) (APN AK = f(y) Wor yu A: 
dL dK OL AL OK K Af 


1 This formula may seem to be even more remarkable since it appears to be independent of the saving 
ratio. But this is an illusion, since the relation K/O = k implies a specific saving ratio. We have 


GI—D = «Ao, giving s =k (d+"L + “A/yyz). s is accordingly ‘‘locked in’’ by the other conditions of 


oO Oo 
growth in the economy. Cf, Chapter 3, Formula (29). 
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With this result we transform (7) to 
(Qe Orryi ok Py ek +A + CACY cre thy AK): 


This formula enables us to estimate °A for finite changes, and in terms of the five- 
year growth rates of observable values. Thus 


(10) "A=(CO- ge EES yx K) /(1+ Vu. + y, K). 


We assume that for each 5 years stride, and at full employment, K/O = k, and 
°O = *K, Hence 


POs way a vert 2A ).+.°A; 
(12) ia ‘Ly, (1 + °A) + ‘A 
yy, (1+ °A)-~‘A 
Formula (12) is the engine of projection used in Projection No. 2. Two basic 
growth rates must be projected independently to make this projection work. One is 


the growth rate of labour input (as was also the case in PR—1). The second is the 
growth trend in technical change A. 


To combine these two basic rates together in the growth rate formula we must 
also project forward any trend in the share of labour in total output. 


Let us now look first at the data and projections of these basic parts of formula 
(12) and then turn to the outcome. 


2. Basic Assumptions of Projection No. 2 


The Labour Force N;~y,, The opening part of PR-2 is devoted to projecting 
the detailed sex and age groups of the labour force on the basis of Dr. A. Stukel’s 
population projection (Appendix E) and of projected sex-age participation rates 
The trends in these rates were discussed in Chapter 6, Here we can recall the 
tendency for male participation rates to decline in the age groups 14-19, 20-24, 
and 65 and over. These trends were projected forward graphically, and moderated 
where it was felt that they could not continue indefinitely at their recent historical 
rates of decline. The result was a gentle decline for the over-all male rate 
throughout the projection. 


Female participation rates by comparison have been rising rather drastically 
in the recent historical period, for all ages but the 14-19 group. These too were 
projected forward graphically, and in most cases moderated after 1966 when it 
seemed that the upward trend could not continue indefinitely at its past rate. The 
over-all participation rate for women is derived from the individual age group rates. 
It came out with a pronounced upward trend as might be expected on the basis of 
the individual rates. 


Although there were over 2/4 times as many men as women in the labour 
force in 1961, the larger positive growth rate of the women’s participation was 
sufficiently great in absolute terms to more than offset the absolutely smaller but 
negative rate for the men. The combined participation rate for men and women 
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consequently displays a gentle upward trend in the projection. It moves from 54.3 
per cent in 1961 to 55.3 per cent in 1991. By comparison, the combined participa- 
tion rate for 1991 in PR—1 was 56.2. 


The total civilian labour force (N,_y,) in this projection (incl. YNT) grows 
from (6518 + 11) thousand (t) in 1961 to 12,898t in 1991. This compares with 
13,100t in 1991 in PR—1. The growth rate of the labour force in PR—2 is 2% per 
cent compared to 2’4 per cent in PR—1. 


Man-Hours of Labour Input, Neh = L. To move from labour force to man-hours 
we use the same assumptions about the rate of unemployment and the trend in hours 
as were used in PR—1, As a result man-hours increase from 13,114 million (m) in 
1961 to 21,891 m in 1991, This compares with 22,234 m in PR—1. The over-all 
growth rate projected in PR—2 is 1% per cent, the same as in PR—1, to the nearest 
Y% per cent. This compares with the historical rate of only *%4 per cent (Chapter 6), 
Our projected rate is higher mainly because of more rapid population growth, rising 
participation rate, and the return to high employment. 


Technical Change, A. The 35-year historical growth rate in this variable was 
1.7 per cent. It was projected forward at this rate. When this rate is compounded for 
a five-year period we obtain a growth of 8.794 per cent, as found in PR—2. 


Labour’s Share in Output, y,. It has often been assumed for theoretical anal- 
ysis that the shares of labour (y,;) and capital (y,) in total income are constant in 
the long run. Recent national income data however do not support this assumption, 
and reveal a rising share of labour income. (Cf. also [108]), This development can 
presumably be accounted for by the increasing education and skill required in the 
labour force, combined with the increasing abundance of physical capital in the 
tich society. At the same time labour supply becomes further reduced relative to 
capital as hours of work are reduced, and as labour and professional associations 
increase training requirements. All of these developments tend to increase the 
marginal productivity of labour and its price, relative to the corresponding values 
for physical capital, even when technical change is neutral. But they also increase 
the quantity of capital relative to labour. The outcome in terms of factor shares 
accordingly cannot be predicted on theoretical grounds. However we discover 
empirically that the labour share is increasing. 


In the Canadian data labour income (civilian), as a proportion of net national 
income at factor cost, has risen from 57.3 per cent in 1926 to 67.6 per cent in 
1961.3 


In this study y, was taken as the ratio of civilian wages, salaries and 
supplementary labour income to civilian Gross Domestic Product, less the residual 
error and less indirect taxes less subsidies, all in 1957 dollars. yi! increased from, 
.4783 in 1926 to .5853 in 1961 (Table E-2-5). In PR—2 it is projected on a straight 
line trend to .6500 in 1991. 


1 National Accounts, 1958 and 1962, Dominion Bureau of Statistics, Ottawa: Queen’s Printer. 
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To elaborate further on the above explanation for this phenomenon, we might 
proceed as follows: The labour share of output can be thought of as consisting of 
“‘subsistence’’ wages for labour plus the returns on human capital. The latter is 
made up of education and skills. Then although man-hours L is falling relative to 
physical capital K, the composite of man-hours and human capital, appropriately 
weighted, may be growing as fast as or faster than K. This, combined with the 
supply reducing trends mentioned above (shorter hours and longer training), may be 
the appropriate analysis of the rising trend iny,. 


3. The Basic Result — The Volume of Total Output 


Applying formula (12) above to our projections of N.h, A and y,;, we obtain 
first the 5-year growth rates of real civilian Gross Domestic Product, "GDP, .. 
From these rates we project GDP, forward to 1991, and find that it moves from 
34,616 m57$ in 1961 to 132,735 m57$ in 1991, with annual growth rate of 4% per 
cent. This compares with 132,439 m57$ in PR—1, and growth rate 4% per cent. 


Defence value added G,,, was projected on the basis of assumptions about 
growth in the armed forces. 


Each five year percentage growth rate in the armed forces was increased by one 
percentage point, to allow for increased value of training in the armed forces. The 
results obtained from this procedure are much less than those of PR—1 using a 
projected ratio. 


Interest and dividends paid and received from abroad were projected as ratios 
to GDP, (as in PR—1)from graphical analysis, and their projected values were then 
calculated by applying these ratios to GDP,. 


The resultant real GNP grows from 34,529 m57$ in 1961 to 132,100 m57$ in 
1991. This is a fourfold increase, with growth rate of 4% per cent. 


4, The Allocation of Output 


The basic allocation formula is the same as for PR—1. 


(C= 75 pe 
Goes JA 
Sno = 21 
GNP? = 100 pc 


This is the kind of allocation between consuming and gross saving that we can 
expect when there is high employment. 


Public Consumption, C,. This is found using the same rising proportion of C® 
as was used in PR-1. The growth rate of C, in PR—2 over the thirty years is 5% per 
cent (5%). (Figures in brackets reflect the corresponding growth rates in PR—1.) 
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Total Government Spending, G. Here again we use the same rising proportion of 
GNP as was used in PR—1. The growth rate in G is 5% per cent (5% ). 


Government Investment, GI;. This is found as a residual, after Cg and Gy are 
subtracted from G. Its growth rate proves to be 6% per cent (6%). This speed- 
up in public investment can be considered in part to be necessary to handle the 
increased level of services anticipated for government; in part an allocation by a 
wealthy society to fill in our deficiencies of social capital (Galbraith [106]); and 
in part necessary for achieving the full employment of our economy on a high 
growth path. All three of these needs can be served by this investment prospect. 


Capital Inflow, -F.° A capital inflow permits the level of national real investment, 
GI", to exceed the level of national savings S". The capital inflow is equal to 
imports of goods and services F,; minus exports of goods and services Fy. It is 
thus equal to the negative of the current account balance, on a national accounts 
basis. In terms of our symbols, the capital inflow is equal to F[- Ff=-F’-= 
GI"- §" - % Ro, where S" = GNE - C" - Gy. (Note that R, = 0 for the projection 
years.) The capital inflow as a percentage of GNP, - F!° (cf. Appendix A, Table 
C-2) is equal to the difference between GI"° and S"°, except for the residual error. 


Capital inflow became significant in Canada in 1950, when it was 1.2 per cent 
of GNP, and has continued at a high level until 1961. It rose to a maximum in 
1956, when it was 5.0 per cent. By 1961 it had declined to 2.1 per cent. 


In the projection it is assumed that as the Canadian economy becomes more 
mature we shall need and want less and less capital inflow. For while capital 
inflow helps speed up development, and relieves us of some of the responsibility 
of saving for our own development, it has two serious defects if continued too long. 
It places more and more of our resources under foreign ownership and control; and 
it has a partial effect of contributing to our unemployment since it encourages 
imports to be greater than exports, especially if we are on a flexible exchange rate. 
The problems for the future are further augmented, if the high exchange rate 
encourages us to consume more, so that some of the capital is applied to consump- 
tion rather than investment. These and related problems were discussed in 
Chapters 4 and 5, Again we can recall that an autonomous capital inflow augmented 
by the inducement of high domestic interest rates seems particularly inappropriate 
to an advanced economy with a variable exchange rate and suffering from a large 
volume of unemployment. 


Because of these problems it is assumed that as Canada matures both 
natural economic forces and government policy will cause the capital inflow to 
diminish in relative terms though it may still continue to rise in absolute terms. 
In this projection capital inflow is taken to decline from 2.1 per cent of GNP in 
1961 (excl. residual error) to approximately 0.0 per cent in 1991. The inflow is 
not shown separately in the tables of PR—2, but it can be readily found by 
subtracting national savings S" from national investment GI". When these capital 
inflows are converted to percentages of GNP, we obtain for the five-year steps 
beginning with 1966: 1.0, 0.4, 0.5, 0.5, 0.1, -0.07 per cent. 
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Inventory Investment, A H. On the basis of graphical analysis it appeared that 
the ratio of inventory stocks H to GDP would slowly decline. One would expect such 
a declining trend on theoretical grounds, as communications and transportation 
improve, and with the developments in scientific inventory control aided by the 
electronic computers. Also a shift in the mix of production to a greater proportion 
of services may contribute to the declining trend in H/GNP. 


This ratio was projected graphically from .3675 in 1961 to .3550 in 1966, and 
from there the linear trend was moderated to reach .3250 in 1991. From this trend 
it was possible to compute the corresponding annual AH values (Jan. 1—Dec. 31) 
which appear in PR—2. These represent, of course, growth trends only, without the 
usual business cycle effects. Their growth rate from 1966 to 1991 is 3 per cent. 


Private Fixed Capital Investment. Given the allocations we have made so far, 
private investment in fixed capital can be taken as a residual. As a proportion of 
GNP in current dollars this category reached its highest value (23.0 per cent) in 
1957. In 1961 it was 17.6 per cent. In our projection it declines to 14.7 per cent in 
1966, which brings it closer to the values it had in the later 1920’s, but above the 
values it took in the later 1930’s. (In 1937 it was 12.0). It then slowly declines to 
11.8 per cent in 1991, 


Within this aggregate the three components — residential construction Glg, 
non-residential construction GIpc, and machinery and equipment, GIy — take 
slightly different courses. The GI, proportion of GNP (GI;,) does not fall quite as 
fast as the other two, and GI}, falls a little more than does GIy, These 
differences are only slight, but they reflect the possibility that the wealthy society 
may choose to put a little more resources into dwellings, and that plant and 
construction may become of less relative value than the increasingly complex 
machinery which it houses. 


The growth rates of these three kinds of fixed investment in the projection 
are 34%, 2%4, and 3% per cent respectively. Total private sector investment 
including inventories grows at rate 3% per cent. 


5. Some Implications of our Projected Growth and Allocation 


The Standard of Living, c". This variable grew historically at rate 1.7 per cent. 
In PR-2 it grows at 2.8 per cent as the economy returns to high employment by 1966. 
Over the thirty-year period 1961-1991 it has growth rate 2% per cent. In this period the 
standard of living nearly doubles. These results are the same as those obtained 
in PR-1. 


Private Consumption Per Capita, C/N = c. This ratio grows from approximately 
1,250 1957$ in 1961 to 2,330 1957$ in 1991. It also nearly doubles, with growth rate 
of 2 per cent. This is slightly less than the rate for c™ because of the increasing 
importance of public consumption. 
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National Consumption of Services, C%. This variable is obtained by combining 
private consumption of services C, with government consumption C,. From 34% 
per cent of GNP in 1961 it grows to 38% per cent in 1991. Its growth rate in the 
projection is 5 per cent. Again these results are the same as we obtained in PR-—1. 


6. Conclusions 


Projection No. 2 was carried out with a more detailed analysis of the labour 
force, and with a more general growth model than was the case with Projection 
No.1. Yet its general picture of likely Canadian growth at near full employment is 
substantially the same as that produced in PR—1. The standard of living of the 
Canadian people can double in the next thirty years. 


In PR—2 we projected the allocation of output in a little more detail than was 
attempted in PR—1. In most instances, however, the same trends of allocation were 
used as for PR—1. New ground was broken only in the case of private sector 
investment, and capital inflow. Hence, as in PR—1, we find services growing at a 
faster rate than total production. The implications with respect to the future 
ability of the economy to provide substantially expanded health services does not 
need repetition, (see Chapter 7), 


Again of course we find the public sector projected to grow at a faster rate 
than the private sector. Within this framework we find public investment growing 
rapidly, and private investment growing at a slower pace. We are short on social 
capital [Galbraith, 106]; and at the same time private investment may continue to 
be less of a dynamic force, as it has been in the 1957-1962 period. Should this 
happen, and no major labour-using innovations come along, only more rapid ex- 
pansion of the public sector could give us high employment on a high growth path. 
The alternatives of higher private consumption, and/or more leisure, would give 
us full employment on a low growth path, but these choices may not be appropriate 
in the present and foreseeable world situation. 


This trend of expansion of the public relative to the private sector need not 
nor should not continue indefinitely, for ultimately it would endanger our demo- 
cracy. It can be looked upon as a.movement toward a new equilibrium between 
the two sectors of the economy, necessitated by evolution in our social and 
economic structure, and motivated by a new awareness of what we might achieve 
as a whole society. 


APPENDIX TO CHAPTER 8 
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CHAPTER 9 


AN ECONOMETRIC GROWTH MODEL 


1. Introduction 


Our purpose in the present study is to attempt to explain the forces behind 
the past growth of the Canadian economy, and to use this explanation as a basis 
for the projection of future growth. In Chapters 2, 3 and 4 we have already 
attempted to analyze the fundamentals of growth, and there our study separated 
into two areas — the supply potential, and the conditions of demand necessary 
to call this potential into being. The two are related in a dynamic sequence 
through the stock of capital. If demand is high savings and investment can be 
high, the stock of capital can grow faster, and so potential supply or the output 
ceiling can have both higher level and slope. We assume here that there are 
abundant investment opportunities arising from vertical growth, as well as those 
associated with horizontal growth. But if demand is low investment is inhibited, 
the stock of capital grows or declines, the labour force is not fully employed, 
and the supply potential or output ceiling is lower in level and has a lower slope 
(growth rate). The same kind of analysis could be applied to the influence of 
economic conditions (demand relative to supply) on population, the labour force, 
and the willingness of the labour force to invest in education and training. The 
impact of the latter is reflected in our models by the variable A, representing 
socio-technical progress and economic development. 


In Chapter 3 we saw that growth can have both a horizontal and a vertical 
component. The former involves repeated duplication or replication of existing 
conditions, the latter an improvement in productivity and the standard of living. 
But neither of these kinds of growth can occur on a continuing basis at any 
significant rate without a corresponding growth or expansion of demand. It is of 
course vertical growth that a society essentially wants, but it may also encourage 
horizontal growth as a contributor to vertical growth through enlarging the market 
and scale of operations. Thus the kind of growth a society wants arises through 
the expansions and interactions of both demand and the socio-technological 
environment, with the latter growing in both quality and capacity. The two forces 
of demand and technology, both necessary for vertical growth, are indeed inter- 
dependent, for the technology creates new final products which act as a stimulus 
to demand; while innovations affecting only the supply of existing products may 
be deferred in the face of inadequate demand. 
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In Projections No. 1 and 2 we did not analyse demand. Instead we worked 
with what were essentially models of supply. We eliminated problems of demand 
by assuming that government policy would maintain demand at an appropriate 
level in relation to supply so that just four per cent of the civilian labour force 
would be unemployed. But now our objective is to move into the analysis of 
aggregate demand in the economic system, and it is for this reason that we must 
build an econometric growth model. This model should be comprehensive enough 
to allow us to analyse both demand and supply. We plan to use it for our third 
and final economic projection. 


In the present chapter our purpose is to design and display the model to be 
used. While projection is the main purpose for which the model will be planned, 
it should also be able to give some broad guidance on the discovery of policies 
capable of dealing with problems of unemployment and slow economic growth. 


2. The Nature of an Econometric Model 


An econometric model attempts to explain the behaviour of an aggregated 
economic system, or of any subsector of such a system. in terms of the basic 
cause-effect relationships which underly the behaviour of the system. The model 
attempts to encompass and describe the complete economy treated as a unit 
“‘organism’’, with many interrelated ‘‘organs’’ and sub-systems. In the process 
of description, one direct causal relationship is developed (usually) to explain 
each endogenous variable in the economy. The relation is expressed as an 
equation, in which the endogenous variable being explained is put equal to a 
function of the other variables in the system which act on it directly as causes. 
The familiar consumption function is such a relation, and in its most simple 
form it expresses aggregate consumption as a function of aggregate income. 

An endogenous variable is one which is generated inside the economic 

system — is affected by other variables in the economy. The endogenous 
variables are consequently mutually interrelated — they affect each other. For 
example, the flow of income affects the level of consumption; but the amount of 
spending on consumption helps to determine the flow of income. 


By contrast an exogenous variable is one which is generated outside 
of the economic system under consideration, and often by non-economic forces. 
Population, wars, international relations, scientific discoveries, resource 
discoveries, sociological and political trends, government behaviour in the 
short run — these represent the exogenous forces which impinge on an economic 
system. The exogenous variables exert great influence on the economic system, 
but there is little or no feed-back from the system to them. They exert a mainly 
one-way causation on the economic organism. 


An economic model of the system then consists of the set of all of the 
basic relations, expressed as equations, within the system, and which, taken 
together, round out as complete a quantitative description as possible of the 
organism considered as a whole or as a unity. Successful quantitative descrip- 
tion in this manner requires careful background study of economic institutions, 
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and of the anatomy and the behaviouristic characteristics of the total economic 
organism. Such a model gives us in concept an aggregative ‘‘general 
equilibrium’’. This ‘‘general equilibrium’’ is found by the simultaneous solution 
of the system of equations, for the endogenous variables, in terms of the 
exogenous and lagged variables. The equilibrium or solution is dynamic, moving 
through time under the influence of the moving exogenous forces, and of the 
successive changes in the lagged endogenous variables. 


Each relationship is developed first as an hypothesis, using fundamental 
economic theory. It is then tested with the observed statistical data. On the 
basis of systematic discrepancies between the assumptions and the data, the 
original hypothesis may be revised many times before one is finally accepted, 
or is “‘not rejected by the data’’. Any hypothesis so accepted is of course still 
subject to further research and revision. The parameters of the relationship can 
then be estimated in numerical form. The hypothesis begins to take on the 
stature of a theory. Ultimately the whole model is tested and fitted to the data 
in one simultaneous statistical operation, which brings statistical techniques 
into harmony with the realities of economic general equilibrium. Now we have 
the very essence of econometrics — the measurement of economic relationships. 
But prior to and leading up to this measurement is the extensive programme of 
hypothesis testing — the testing of economic theory with observed data. In fact 
the term ‘“‘theory’’ itself should probably be reserved for those hypotheses that 
have survived both rigorous testing on historical data, and successful prediction. 


The model thus measured and fitted to historical data, with parameters now 
in numerical form, is called an econometric model. 


At this stage each endogenous variable in the system is explained in 
quantitative form in terms of the main direct, proximate causal variables which 
influence it. Some of these explanatory variables are other endogenous variables 
in the system; others are lagged variables expressing delayed causation; and 
still others are exogenous. The exogenous variables have no explanatory 
equation, since they are not influenced by any variable in the system, although 
they exert influence on the variables in the model. 


The set of exogenous variables can be divided into two classes — those 
that are truly exogenous (or almost so) and those that are treated as exogenous 
to keep the model small, or because the data required for the causal variables 
which might explain them are noi available. 


The exogenous and lagged variables in the model are combined into a set 
known as the predetermined variables. For any given values of the set of prede- 
termined variables the endogenous variables can be determined by simultaneous 
solution of the system of equations. The endogenous variables now take on the 
role of dependent variables, while the predetermined set act as independent 
variables. This relationship provides us with the basis and the technique for 
using the model for projection. We project the exogenous variables independently 
over a sequence of years, and then solve the model for these same years to 
obtain the corresponding values of the endogenous variables. Through this 
sequence of solutions the model generates the projection of the current and 
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lagged endogenous variables. In projection over a sequence of years (as 
distinct from a single solution for one particular year) it is the exogenous 
variables alone which play the role of independent variables. Now both current 
endogenous and lagged variables act as (take the role of) dependent variables. 
The projection becomes, in effect, the time path or growth path of a dynamic, 
moving equilibrium of the endogenous variables in the model. 


3. Broad Design of the Econometric Growth Model 


The development and use of econometric growth models is still in its 
infancy, and hence the present attempt must be treated as experimental. 
Basically, however, what we want the model to do is to explain the growth in 
potential aggregate supply in the economy, and at the same time to analyse the 
growth in aggregate demand. The latter we will want to separate into what we 
feel are the main sectors of aggregate demand, from a growth point of view. Then 
we shall want the model to reveal how demand and supply interact on each other, 
through the level of employment, and through the growth in the stock of capital. 
For example, we shall want the model to show if and how insufficient demand for 
final goods can put the economy on a low growth path with a low growth slope. 


Economic activity begins with the need and desire for final goods which, 
through the availability of purchasing power resulting from disposable income 
(including social welfare and other transfer payments) and wealth, can be trans- 
lated into effective demand for final goods. The results of demand are observable 
in the modern economy in the spending of money for final goods. This brings 
about a supply response, the production of final goods. In the process of produc- 
tion income is earned by the factors of production-labour and capital. This 
income becomes a basis for subsequent demand, and so the ‘‘money”’ cycle is 
completed. The system becomes a continuous circuit of money flows in one 
direction and goods and factor flows in the opposite direction. The volume of 
flow, for certain periods of time such as a month or a year, is measured for 
various categories of goods and factors. 

In order to facilitate these flows various stocks of goods and finance are 
held throughout the system. Each flow and stock is the resultant of an equili- 
bration of forces influencing demand and forces influencing supply. In some 
markets the equilibration is delayed, and we get short-run solutions or temporary 
equilibria, while the system moves slowly toward a longer-run equilibrium. 


It is basically the function of a model of the economy to explain the 
forces behind demand and supply for the major flows and stocks of the total 
economic system, and to portray the equilibration of these demands and supplies 
in the appropriate markets. Two causes may, however, prevent the econometrician 
from achieving such a ‘‘complete’’ model. One is that there may not be sufficient 
observed data to permit a complete model to be built. The second is that the 
complete model will tend to be quite large in terms of numbers of equations and 
variables. This would require considerable resources in terms of staff and 
computing facilities for both fitting and solving the model. Such resources may 
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not be available. The present project was subject to both of these limiting 
factors. It was accordingly necessary to plan and design a model for which data 
could be obtained, and which was also manageable computationally by the 

author and the resources available to him. 


Keeping these limitations in mind, a model was designed which would 
attempt to explain at least the following flows, stocks, ratios, rates and 
measures. 


Demand for Final Goods. 


Consumption goods — private 
— public 
Investment goods — private 
— public 


Goods of foreign trade — exports 
- imports 


Supply of Final Goods. For the growth model supply will be treated as 
equal to the production of all final goods for civilian and military use. 


Stock of Capital Goods. We shall want to explain the growth of this stock, 
and also display its function as a factor of production. 


Employment and Unemployment. We shall want the model to show how the 
interaction of the forces of demand and supply determines the level of employ- 
ment and unemployment. 


Growth Measures. We shall want the model to reveal to us the growth rates 
in the important outcomes of the economic process — important from the point of 
view of economic strength and welfare. Among such outcomes we would include 
the total output available to residents (GNP), consumption, private and public 
(C and Cg), our estimate of standard of living (C"/N = c”), and the average real 
output per man-hour of labour (p;). The latter two measures will of course 
represent our main indicators of vertical growth. 


4. Further Considerations in the Plan of the Model 


First let us consider the role of government in the model. In a short-run 
analysis government spending and tax rates would be treated as exogenous. But 
in the long-range growth model we consider government as very much a part of 
the economy and the society. Through government we consume goods collec- 
tively. Government acts as a co-ordinator of both society and economy. Govern- 
ment produces many services for the society, especially where such services 
yield considerable external economies. In doing all of these things government 
finds it necessary to invest in extensive capital goods — buildings, equipment, 
machinery, roads, bridges, other construction works. Government is accordingly 
something like a collective consumer, and something akin to a business firm. 
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For these reasons we treat the government sector in the growth model as 
endogenous — except for defence spending. This is still subject to international 
political developments of an exogenous nature, and we shall still treat it so, and 
hence project it independently. 


Next let us consider the matter of bringing a price level, and the system of 
money and finance into the model. The use of a price level enables a model to 
function in both real and money terms. But it does complicate the model and 
increase its size, without producing long range money values that are likely to 
be very meaningful. In the interests of economy and manageability, it was 
decided to keep the model strictly in real terms, in constant dollars of 1957. 

An attempt was made, however, to bring the system of money and finance into the 
model in a limited way, so that the real balance or ‘‘Pigou’’ effect of financial 
assets on households and firms could be taken into account. It was hoped to be 
able to relate these balances to govemment deficits. This aspect of the inquiry, . 
however, proved to be too ambitious; the data that could be pieced together for 
this purpose, within the author’s limited resources, proved to be inadequate for 
the task. 


The model as designed so far, and as seen in more detail later, may seem 
to be short on equilibrating mechanisms. As it stands there are only two such 
mechanisms in the system. One is that aggregate markets are brought into equi- 
librium within the period of one year. Thus aggregate supply is equated to 
aggregate demand, and there is no undesired accumulation or running down of 
inventories from year to year. Another is that real hourly earnings are kept in 
close alignment with average productivity relative to labour. There are however 
many equilibrating mechanisms in the real world, and it may be felt that the 
growth model should contain some of these to keep it from projecting unreal 
situations. 


In the real world a high level of unemployment is supposed to exert a 
downward influence on wage rates which in the long run, so it has been sug- 
gested, should exert an influence towards moving again to higher levels of 
employment. The interest rate is supposed to exert some influence on saving and 
investing, which would tend to help bring these into equality at full employment. 
The price level effect on real balances of liquid assets is supposed to help 
restore full employment. The exchange rate and the intemational reserves are 
supposed to correct any lack of balance in foreign trade and finance. Government 
deficits and the size of the public debt are assumed to exert pressure on 
governments through public opinion, and ultimately through actual generation of 
inflation, to cause them to try to equilibrate their spending with their revenues. 


While some of these mechanisms may be more effective than others, 
economic history has demonstrated that none of them work fast enough or pain- 
lessly enough to be relied upon to automatically adjust the economy to an 
optimal state. This is partly because of price and wage rigidities in the system, 
partly because income and liquidity effects are generally much more dominant 
forces in the economy than are price effects. 


AN ECONOMETRIC GROWTH MODEL 145 


Since the automatic equilibrating mechanisms have been found wanting — 
and there is all too ample historical evidence of this — it is now taken for 
granted in the modern economy that government must step in and do the equili- 
brating for the society, as quickly, as consistently and as painlessly as possible. 
Hence, while it would be advantageous to include all of these mechanisms in a 
short-run model designed to help with government policy, their usefulness in a 
long-range growth model appears to be marginal. They would make the model 
much larger and more cumbersome. And since they would not likely produce 
full-employment equilibrium in any reasonable time, so that government inter- 
vention would become necessary anyhow, they would not give us any truer 
picture of the future. 


The growth model for the present study does contain what are believed to 
be the main equilibrating forces of the modern economy, the spending — income — 
spending flows. Hence it will be left to run forward in time under the influence 
of these forces, and possibly with varying degrees of ‘‘government’’ intervention 
and policy, if and when these are found to be needed. 


Through leaving the labour market adjustment process out of the growth 
model, we again part company in a further important way from what would be 
done in a short-run model. The short-run model would contain a demand for labour 
equation, a supply of labour (possibly treated as exogenous) and a labour market 
adjustment process, or short-run labour supply equation [91]. Since we are by- 
passing this short-run mechanism, we are apparently left without any way of 
expressing the demand for labour. 


It turns out that the production function comes to our rescue in this 
problem. It shows the inputs of labour and capital needed to produce aggregate 
supply. The latter is equated to demand, with a boundary limitation represented 
be ceiling output at maximum feasible employment. The stock of capital is 
determined by the demand for new capital in the model, in conjunction with the 
previous stock and depreciation. Then the equation of supply and demand deter- 
mines the amount of labour needed in the production function to produce the 
required supply. 


Thus in our growth model the production function plays a dual role — it is 
the producer of supply, and at the same time it serves to create an implicit 
demand for labour. 


5. A Detailed Design of the Growth Model 


We must now move from the broad outline suggested above to a considera- 
tion of the detailed equations of the model. Each equation will be set out as a 
hypothesis, or sometimes as alternative hypotheses, to be tested. Each hypothe- 
sis will then be tested with the basic historical data assembled in this study. 
Some hypotheses can be expected to have various of the causal variables in 
them eliminated by the tests (Appendix C). Out of the tests that equation is 
selected which best represents the particular behaviour the equation is designed 
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to explain. All of the equations so selected will then have their parameters 
measured (if possible) by a simultaneous estimation technique (Appendix C). 
These measured equations will go into the final econometric model. 


The equations designed for the model are now listed, The variable to be 
explained by each equation is put on the left side of a colon, while the set of 
assumed explanatory or directly causal variables is strung out on the right hand 
side of the same colon. The equations so set out can be looked upon as hypo- 
theses to be tested. 


All variables are in real or physical volume terms, or are expressed as 
ratios or percentages. Spending and income flows and stocks of capital are all 
in constant 1957 dollars. Flows are annual flows; stocks are at mid-year (June 
30) unless otherwise specified; employment data are annual averages. 


DETAILED PLAN OF GROWTH MODEL 


I. DEMAND FOR FINAL GOODS 


A. Consumption 


Private Sector Household and Personal Consumption 


LAC ab Gh Chae a bre ean 
ns - Private sector disposable income, including undistributed corpo- 
ration and wheat board profits and capital gains on inventories. 
C., = Consumption expenditures of previous year [89]. 
L,, = Real value (purchasing power) of liquid asset holdings of house- 


holds and personal sector at end of year (December 31), and 
includes currency, chartered bank deposits, and securities of the 
three levels of government. 


N = Total Canadian population, including the Yukon and Northwest 
Territories (YNT). 


Uy = The random or stochastic component of equation 1. It represents 
the aggregate effects of minor omitted variables, plus any non- 
systematic, capricious or inherently random behaviour of indivi- 
dual consumers. All major systematic behaviour is assumed to be 
accounted for by the preceding causal variables. 


Public or Government Consumption 
2. C, ? GDP. AGDE. a3 


Ce = All government expenditures, other than for fixed capital or 
military and defence needs: represents collective use of current 
resources for government, tor the provision of civilian goods 
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or services with major external economies, and for the produc- 
tion of goods which might otherwise be produced under conditions 
of monopoly. 


GDP = Gross domestic product = value of all goods produced within the 
geographical boundaries of Canada. 

GDP; = GDP values 1927-1941, 1946—1953 inclusive, zero for 1954— 
1961. 

GDP, = Zero to 1953, GDP values 1954-1961 inclusive. 


Graphical analysis indicated a change in the relationship of C, 
to GDP beginning in 1954, 


B. Investment 


Government Gross Investment.in Fixed Capital (Non-military) 
3. GI, > ACN, U3. 
AC 


a =C,, - C,,1-1- This term tests for an acceleration effect. 


Private Gross Investment in Fixed Capital 
(Dwellings, plant, construction, machinery and equipment.) 


Abeta iret) a1, AGDE,. Kap.cu.<1, Lied Bie all debe AU ,, 


7 = Total non-wage or property-enterprise net income in GNP, 
including capital gains on inventories. 


D = Capital consumption allowances and miscellaneous valuation 
adjustments in the National Accounts. 


7+D = Gross property-enterprise income. 
Kipcm = Total national stock (private and government) of fixed capital. 


(Private sector stock would have been better for this equation, 
but only the national stock was constructed for this model.) 


L,, = Real value of liquid asset holdings of business firms and 
institutions at end of year (December 31). 


Wn, = Average hourly earnings of all civilian wage and salary earners 


in real terms; deflated by price index of net national product’ 
to reflect purchasing power. 


Private Sector Demand for Inventory Stocks 
Seiki mGDP} ty ate: 


H,; = Approximate June 30 or annual average stocks of agricultural and 
non-agricultural business inventories. 


os 
See P in Appendix A, Table B—1, and in Appendix B. 
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H = December 31 or year-end stock of the same inventories. 
H, = ¥%(H + H_,), by definition, to enable conversion. 
t = Time from 1926 origin = calendar year — 1926, ranging from 0 in 


1926'to, 35 in L9GL, 


C. Foreign Trade 


Exports of goods and services, excluding interest and dividends received 
from abroad (7; 4). 


Risa nt: 
Imports of goods and services, excluding interest and dividends paid abroad 
(was). 
6.°F | ! GDP, (Gl ap cu pots Nae Ao.2 > NU) Or, tte 
Glapcm = GL pew tele. 
AH, = H, - Hy-1 = inventory investment during year t. 
N,, = Number unemployed (annual average). 


(3.5-N°) + or = Number of percentage points by which unemployment as a per- 
centage of the civilian labour force (N; - Ny = Ni-») is less 
than 3.5 per cent. Negative values are taken as zero. 


II. SUPPLY OF FINAL GOODS 
D. Combined Production Function and Implied Demand for Labour 


7. GDP?  stAMNEH RK ous 


GDP& = Gross domestic product produced for supply by the civilian part 
of the economy. 


A = Technical progress factor, or total productivity of the labour- 
capital team.! 


N. = N,eg= number of employed paid workers, entrepreneurs, own 
accounts, unpaid family workers, and government civilian 
employees. 

h = Average number of hours of work per worker per year, allowing 


for part-time and short-time work, vacations and public holidays. 


K, = Real capital in productive use = stock of inventories plus 
stock of fixed capital adjusted for degree of unemployment of 
labour. (See equation No. 25 in econometric model below.) 


7a: AGDP. + SaNe hi: K,, t, u,, (an alternative hypothesis). 


1 An accordance with the theory developed toward the end of Chapter 2, A should be explained as an 
endogenous variable, to close our growth theory. This has not been attempted in the present model. 
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Ill. MISCELLANEOUS EQUATIONS NEEDED TO COMPLETE THE MODEL 
Depreciation — fixed Capital 


(a) Accounting Values etc., Aggregated in National Accounts 
(as defined above) 


8. De GDP eR au un 


(b) Estimate of Real Depreciation on National Fixed Capital 
9, De : KGPcM,-1» c Ug. 


The time trend in this hypothesis allows for changing composition of the 
stock, for example any increase in the proportion of machinery and equipment in 
the total. It could also allow for changing life expectancies of fixed capital. 


Average Hourly Earnings in Real Terms 


105° Ww, ; PPP Sar, Was, 21 O° 
Py = Average real output per unit of labour input (civilian) = 
GDP ,/Nh. 


In this hypothesis we attempt to relate real wages to the marginal product- 
ivity of labour (using average productivity as a surrogate) and to excess supply 
in the labour market. But we are only trying to get at the long-term relationship. 
(Cf., [91] for a more detailed and short-run analysis of the labour market.) 


Average Hours of Work Per Worker Per Year 
DD Dr gy Ni ypats U1 1 


In this relationship we test the hypotheses that hours of work are related to 
the trend of economic development, and also to the business cycle. The first 
hypothesis is that as the average output per hour of work rises, workers will 
take part of the increased productivity in more leisure, part in higher standard 
of living (cf., Chapter 6, Chart 6-6). The second hypothesis is that as business 
activity slows down, firms attempt to keep their skilled and trained employees on 
strength, but at reduced hours of work. Then when business picks up they do not 
incur the costs of re-hiring and re-training for the skilled jobs. Conversely when 
business is at the top of an upswing, moving into a boom, firms prefer to use 
their existing factors for increased or overtime hours, to save the costs of hiring 
and training extra workers for only a temporary period. They also do this to save 
the costs of installing extra equipment for just the peak periods. 


The time variable t is put into this hypothesis to see if there is any 
further trend variation in hours over and above that explained by the productivity 
variable. 


Indirect Taxes Less Subsidies 


12 T GDP, ts Uy92° 


Lee's 
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Here we test the hypothesis that indirect taxes less subsidies are directly 
related to the flow of GDP, but may also have a time trend. If governments have 
been finding it increasingly necessary to use more indirect taxes, to avoid in- 
creasing direct tax rates to disincentive levels, then this trend will be found to 
be significant, and positive. 


Government Disposable Income 
(Sey GDP, Nay Nic, ngs 


Y, = Aggregate revenue raised by three levels of government, less 
transfer payments to the private sector. 


This equation attempts to bring into one aggregation all of the vast detail of 
government revenue and transfer payments. There needs to be much more experi- 
mentation with this relationship, testing as causal variables government spending 
G, and the separation of GDP into GDP, and GDP,. The use of G as a causal 
variable would imply the hypothesis that government spends to meet social and 
political needs, and then must obtain the revenue to pay for its spending pro- 
gramme. However, the equation as postulated above, can be used directly in this 
sense as an equilibrating mechanism since government policy can change the 
values of the parameters of this equation. 


Since government revenue and transfer payments are both sensitive to the 
state of economic activity, varying in opposite directions, Y, should be doubly 
sensitive to the business cycle. We test this relationship by using N,, or N¢ 
as a further indicator of the cycle in addition to GDP. Net flows of unemployment 
insurance are contained in Y,, and are of course closely related to N,,. 


IV. IDENTITIES 


In order to complete and close the system of equations there are certain 
identity relations which exist among the variables and which must accordingly be 
represented in the model. Examples of these are as follows: 


1. In the long run aggregate demand equals aggregate production for supply, 
subject to the boundary condition of the production ceiling. In the short 
run there are of course inventory cycles. 


2. Aggregate income or costs equals the aggregate value of output. 


3. Unemployment equals the civilian labour force minus the number of 
civilian employed. 


4. The stock of capital in the current year equals the stock in the previous 
year plus new gross investment less real depreciation. 


There is quite a large number of these identities in the complete model, 
and to economize space they are stated only once. The logical place to set them 
out in detail is the econometric model itself, to which we now turn. 


6. The Econometric Growth Model 


We arrive at the econometric model by testing the above hypotheses in the 
linear equation forms, using the historical statistical data of Appendix A. For 
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any particular relationship we tentatively accept that hypothesis which produces 
the best statistical fit, combined with parameter values which seem most reason- 
able on the basis of general observation and economic theory. We expect 
parameter estimates to be statistically significant (based on t-tests), parameter 
values to have appropriate sizes and signs, and the residual u, to be free of any 
systematic behaviour. 

At the completion of testing, the form and content of each equation to 
appear in the final model is decided upon. The complete model is then estimated 
simultaneously (in concept) by appropriate statistical procedures (Appendix C). 


In testing and fitting the model with the data, the main war years were 
omitted, because in many areas the patterns of economic behaviour were drasti- 
cally altered in these years. One of the assumptions in estimation, of course, is 
that the structure of behaviour being estimated, including the distribution of the 
random term, remains constant. The data for 1926 were needed to provide the 
lags affecting 1927, and as a result the first year’s behaviour which the model 
can explain is 1927. Accordingly the years of observed data which our model 
attempts to explain are 1927-1941, 1946-1961 inclusive. This gives us 31 years 
of observed data with which to fit the theoretical behaviour of the macro economy. 


The units of measure used in the model are as follows: 
(a) All value flows and stocks are in billions of 1957 dollars. 


(b) Flows represent the aggregate flow for one calendar year. Stocks are 
estimated as at mid-year, June 30. For inventory stocks however, H,, is 
meant to be at June 30, but is in fact determined from the definition given 
above. H, is at year-end, December 31, of year t. 


(c) Population and labour force data in millions of people. 


(d) Population is positioned at the Census date of June 1. Labour force, 
employment and unemployment are (in principle) an annual average of 12 
months. 


(e) Average hours of work per year are in units of 1,000 hours. 

(f) Real average hourly earnings are in units of one constant dollar of 1957. 
(g) Productivity relative to labour is in units of one 1957 dollar per man-hour. 
(h) The rate of unemployment N¢ is in units of one per cent. 


The parameters in the econometric model below were obtained from the 
electronic computer printout sheets to six digits and decimal points, whenever 
this many digits were available. The basic data however contained predominantly 
four and five significant figures (SF). Hence we are only justified in quoting 
three SF in our resulting parameter estimates. The reason for carrying all extra 
digits available up to six, and six decimal points, was that the model was to be 
used for extensive computations to derive Projection No. 3. The extra digits are 
then carried to keep the rounding errors of these computations a sufficient 
distance away from our three good SF. 


The econometric model is now presented. The explanation of the statistics 
of ‘‘goodness of fit’? accompanying the model will be found in Appendix C. 
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7. Comments About the Econometric Model 


As explained in Appendix C, all of the testing of alternative hypotheses 
which one would have liked to have done, to reduce imperfections as they 
appeared, was not possible in this limited project. This model is accordingly 
only a beginning in the development of econometric models of economic growth. 
With this caveat in mind, let us proceed to look at some of the individual equa- 
tions. 


Equation 1. The liquid asset (real balances) variable was eliminated in 
the tests. This was probably because the data were inadequate, but it may also 
have happened because liquid assets moved too closely parallel to some other 
variable (multicollinearity), or because this variable did not move extensively 
enough, except as between prewar and postwar to make its influence register. 
These possibilities are worth exploring once more adequate data are obtained. 
Also the influence of real balances may be better detected through cross-sect- 
ional and time series studies of family budgets. 


This equation of private consumer demand is the best fitting major equation 
of the model. The habit persistence hypothesis [89] (C-,) was again given 
strong statistical support; and both population and disposable income (especially 
the latter) were significant in explaining private consumer demand. We might 
have expected disposable income to include all of the effects of changing 
population, but this proved to be not the case. 


Equation 2, This equation presents an interesting example of the handling 
of a nonlinearity, a change of slope or rate of influence of one variable on 
another. Our explanation of C, does not appear to be complete, however, since 
the von Neumann ratio (57/S*) indicates the presence of further systematic 
influence on C,. Our limited programme did not permit us to continue with the 
research necessary to discover what this influence might be. 


Equation 3. The tests failed to show a significant acceleration effect. 
Further tests using GDP,, GDP, and AGDP might provide new insights here. 


Equation 4. The liquid asset (real balances) influence failed to register, 
probably for the same reasons as in equation 1. Real hourly earnings were 
expected to reveal a substitution effect to capital and away from labour, but this 
failed to appear, possibly because the test was too blunt. Perhaps we would need 
to compare in ratio form money wage rates with the price of capital goods, or 
with the cost of capital represented by the yield on bonds plus a sinking fund 
rate to replace capital depreciation (i + sf). 


The acceleration effect did show up (AGDP) in this equation. Also the 
dynamic sequence of planning current investment on the basis of the gross 
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profits of the previous year revealed a strong influence. In addition there appears 
to be a strong carry-over influence of investment projects into the subsequent 
year, to which may be added a stimulation effect as investment in one period 
stimulates investment in the subsequent year, by a multiplier-accelerator 
sequence over and above the one already depicted. 


Equation 5. The negative time trend suggests the possibility that improving 
communications and inventory management techniques will reduce the level of 
inventories needed relative to GDP. Also the gradual increase in the importance 
of services relative to goods may add to this influence. 


Equation 6. In this equation the simultaneous estimates gave results which 
varied much more widely than usual from the least squares tests. At the same 
time they were not in agreement with previous simultaneous estimates in this 
area, or with general economic observation and theory. The LS results on the 
other hand were generally reasonable and in agreement with past results. It was 
believed that there was some defect in the simultaneous estimate, but there was 
no chance in the present project to find out what the trouble was. The LS 
results were accordingly used in the growth model. 


The use of N,, in two forms in this equation was designed to test a possibly 
nonlinear relationship. The hypothesis is that as domestic excess capacity 
(represented by N,,) falls, imports increase, filling a larger proportion of the 
marginal demands. But once unemployment falls to 3.5 per cent of the civilian 
labour force and lower, bottlenecks in the economy became increasingly 
prevalent. The import flow now accelerates to satisfy domestic demands, and the 
relationship between imports and surplus capacity becomes steeper. Again a 
nonlinear relationship is described by linear techniques. A corner discontinuity 
occurs at NQ = 3.5 per cent. 


The remaining terms in this equation reflect the import content of gross 
public and private investment in fixed capital, and of inventory investment. The 
GDP term reflects the inflow of imports of industrial materials and fuels into 
the domestic productive system, and also, along with AH, takes into account 
imports of consumer goods. 


Equation 7. This equation gave very satisfactory results in harmony with 
general observation and economic theory. But the low value of §7/S? indicates 
the need for research to discover some small remaining systematic influence 
affecting the value of GDP,/A. The marginal productivities of labour and capital 
seem to be appropriate in size, though: if land used in production were added to 
the equation the marginal productivity of our reproducible capital would probably 
be estimated with a lower value. 


The negative constant term in this equation is of economic significance. 
It suggests that the Canadian economy as a whole is subject to increasing 
retums to labour and capital, that we are still below the optimum proportionality 
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of labour and reproducible capital relative to our land and natural resources.’ 
There is very likely some connection between this result and the ready willing- 
ness of other countries to invest capital in Canada. 


Equation 10. While the rate of unemployment is an important explanatory 
variable for the current money value of average hourly earnings [91], this 
variable was rejected by the data as an influence on the real value. There is 
only a slight cyclical pattern in w,,. While more research is needed on this 
equation, the simple result obtained fits fairly well. 


Equation 13. This equation shows clearly how government disposable 
income is dependent on the health and vigour of the general economy. For each 
billion dollar increase in GDP approximately one-fifth or 200 million dollars 
will flow to government. But in addition, if this results in a reduction in 
unemployment of 230 thousand (rough estimate from equation 7), government 
disposable income will increase a further 160 million. Thus government may be 
able to pump-prime at little net cost, if only it finds the most efficient ways of 
doing it. 

The negative constant term in this equation is also of considerable 
economic significance. For short-run analysis it means that, for moderate levels 
of unemployment, the elasticity of government disposable income with respect 
to GDP is greater than one.* This means that government revenues could be 
expected to respond copiously to vigorous growth, tending to turn the persistent 
defecits of slow growth into moderate surpluses. 


To separate out the short-run behaviour and the long-term trend of this 
relationship in future research, an hypothesis of the form Y, = (a; + agt) 
GDP + a3N,, + a should be tested. 


8. Conclusion 


With the above model we have tried to discover the direct or proximate 
rate of influence of each variable in the model on each other. When a variable 
does not occur in a particular equation, this means that its direct influence on 
the variable being explained is zero. The model will also tell us the final or 
ultimate influence of each variable in the system on each other but the rates 
must be found by solving the model for the endogenous, in terms of the prede- 
termined variables. Such solution reveals how every variable in the model exerts 
an ultimate, indirect influence on all of the endogenous variables in the system. 


1 Let labour and capital inputs increase in fixed proportion to each other, and by a scale factor r, 
Then, we have GDP, = A(kr—5.6). Now a 1 per cent increase in scale produces a percentage 

; sree} dr=AKr pc, 

GDP,’ _—_ A(Kr=5.6) which is greater than 1 per cent because of the 


r 
negative constant term, —5.6. 


increase in output of 


2 0yg /OGpP .211GDP 
Ye/ GDP .211GDP —.693N" — .928 
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The rates of influence so determined provide a complete set of the ultimate 
multipliers of the economic system as represented by the model. They show the 
total effect of a change anywhere in the system, after it has worked its way 
through the system in successive rounds, until a new equilibrium solution is 
obtained. It is these features of the model which make it a useful potential tool 
for assisting in the formulation of effective economic policy, to guide the 
economy toward desired goals. The form of the model will provide ideas about 
the kinds of policy that may be most appropriately considered. The model itself 
can then be used to calculate the immediate and the ultimate current effects of 
each policy alternative which is being considered. Effective policy can then be 
sought for by using criteria of maximizing benefits in relationship to costs. 


Our immediate interest in this model of course is as an engine of economic 
projection. Subject to its many imperfections (which we hope future research and 
improved data will gradually reduce) we shall look to it to provide us with an 
analysis of the trends of future development of demand for final goods in the 
Canadian economy, as well as the concomitant development of trends of potential 
supply and capacity. Indeed it is the analysis of the demand side of the economy 
that is the special new feature of this more comprehensive model. 


As we use the growth model for Projection No. 3 we shall hope to present 
some analysis of our problems of unemployment and imperfect growth, and offer 
some approaches to deal with these defects in our economic system as it now 
operates. To this third projection we now turn. 
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CHAPTER 10 


PROJECTION NUMBER THREE 


This is PR—3, the third and final projection of our study. Each of the 
projections has been based upon a simplified pattern or model of how the macro- 
economy works, and has been aimed especially at how it grows. Each of the 
models is a little more detailed, and hence a little more analytical than its 
predecessor. 


This projection is derived from the econometric model which was outlined 
in the preceding chapter. It is much more detailed than the other models, and 
indeed is the first of the models which attempts to estimate the main behaviour 
relations of the macro-economy. Of special importance in this regard is that it is 
designed to explain and project demand, as well as supply. It will be recalled 
from our earlier discussion of theory of growth that expanding demand is as much 
more a necessary condition of growth, as is expanding potential supply. But 
neither by itself is sufficient to produce growth, especially vertical growth. In 
fact it is only when the two advance appropriately and in relation to each other 
that we get both the necessary and sufficient conditions for growth, especially for 
optimal growth. 


It will be recalled that this model was built without any of the market 
equilibrating mechanisms of the economy (which in classical theory would have 
automatically adjusted the economy to high level employment), in order to keep it 
as small as possible, and to concentrate it solely on growth. It was assumed that 
the necessary equilibrations would have to be achieved by government policy — 
as indeed it largely is in the real world. (The mechanisms omitted include the 
money wage rates of the labour market, the prices of the goods market, the interest 
rates of the money and finance markets, and the exchange rates of the foreign 
exchange markets.)! There were however other kinds of adjusting or equilibrating 
systems in the model, some of which helped to maintain employment, but none of 
which could be expected, or depended upon, to accomplish this vital task. Global 
supply was brought into equality with global demand, with long-run adjustments in 
the stock of capital, brought about through investment; and through short-run 


: Experience has shown that these mechanisms do not act with sufficient speed or strength, or even 
always in the right direction, to restore the economy to high employment equilibrium. There is room 
for abundant econometric research on the kind of assistance, as well as its speed and strength 
which these mechanisms do give to government policy aimed at high employment. For example, do 
reductions in wage rates stimulate employment on balance, or do they reduce it? 
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adjustments in labour input. The real wage rate was tied to the trend in vertical 
growth (real output per man-hour) thereby sustaining demand to some extent in 
parallel with supply. Finaliy the hours of work component of labour input was so 
constituted that it would cushion the effect on employment of excess demand for 
labour by increasing hours, and of excess supply of labour by reducing hours. 


Despite the general lack of market equilibrating mechanisms, it was felt 
that it would be useful to carry out one projection with the model ‘‘running free’’ 
that is without any government interference or policy. The purpose of this was to 
try and see more clearly the underlying dynamic structure of the model from the 
points of view of growth and cycles. Cycles about a growth trend were rather 
expected, since the model contained many lagged relations as well as the stock 
of inventories, and the stock of durable capital goods. 


It was next planned to carry out a more realistic projection with the model, 
in which any necessary adjustments to structure, plus government policy, would 
be applied to get the model on to a high employment growth path and to keep it 
there until 1991. 


The methods and results of these two projections are now presented in 
sequence. 


A. Free Projection — PR-3F 


Predetermined Data 


The first step in this projection was to prepare an independent projection 
of the exogenous variables which appear in the econometric growth model. In the 
main these variables were already available from the previous two projections. 
There, however, they were given only at five-year intervals, whereas for this 
projection they were needed annually. For since the econometric model was built 
from annualttime data, its lags and stocks could only be obtained for sequential 
solutions by solving the model year by year to 1991. 


Interpolations from five-year to annual data were made using linear methods 
or annual growth rates, whichever seemed more appropriate. The methodes of pro- 
jection or interpolation of the exogenous data are stated in Appendix B, The resulting 
table of the exogenous data used in the econometric projections is found as Table 
3 in the Appendix to this Chapter. Two special points in this table can be mentioned 
here. On the basis of the historical trends of Canadian exports, and of a survey of 
statistics of world trade, exports of goods and services (F.) were projected with 
an annual compound growth rate of 3.0 per cent (Col. 6). The long-term growth 
rate of technical progress was 1.7 per cent, and this was the rate used in the 
projection (Col. 4). 


Method of Annual Solution 


The procedure for the free projection was to insert the exogenous data for 
1962 and the lagged data from 1961 applicable to 1962 into the model, and solve 
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it for the 1962 endogenous variables. The method of simultaneous solution is to 
assume that, at the solution, the value of a variable in any one equation is 
brought into equality with its value in all other equations of the system, so that 
the equations all ‘‘intersect’’. Then a single set of values of the endogenous 


variables satisfies all of the equations simultaneously. This is of the nature of 
a general equilibrium in economics. 


To arrive at our simultaneous solution we used the method of continuous 
substitution to eliminate variables, until finally we reached an equation in only 
one variable, This variable in our case was N, (total employment) and the final 
equation in N, was quadratic. (Recall that the original model is non-linear, 
containing in it terms like N.h). There were thus two solution values for N., but 
only one of these proved to have economic relevance, the other being negative. 
Having determined N, it is then possible to compute each of the other endogenous 
variables in a “‘back solution’’ using the equations of the substitution-elimination 
process. A sequence of checks throughout the procedure guarded against errors. 
One such check was the summing of income components to obtain GNP, and of 
expenditure components to obtain GNE, followed by a check on the equality of 
GNP and GNE. 


The solution for 1963 was then obtained by repeating this process, using 
the exogenous data for 1963, and the lagged values of the endogenous variables 
derived in the 1962 solution. This dynamic process was now carried on year by 
year as far as desired, thereby producing the free econometric projection PR—3F. 


The whole algebraic procedure was programmed to a sequence of steps 
which were as streamlined and systematic as possible, and which facilitated repe- 
tition year after year. 


Results Obtained from PR-3F 


As the solutions got under way it was discovered almost immediately that 
the demand for inventory equation made the model unstable — gave it cyclical 
variation of widening amplitude. Had there been time to test the model in advance 
this would have been discovered and then through experimentation the parameters 
of this equation could have been varied, until it and the model produced a truer 
simulation of the economy. Since time for this research was not available, the 
only alternative was to delete the demand for inventory equation from the model 
and treat inventory investment as exogenous. Essentially the values worked out 
for PR—2 were used. This gave the growth needs for inventory investment, and 
deleted the inventory cycle, giving us the longer term trends in the economy. 


Once the model had been so revised, the projection proceeded smoothly on a 
fairly stable growth path. This path proved to be a very interesting one, but it had 
one major shortcoming which it would clearly be necessary to revise in the control- 
led projection. The hours of work equation was linear, and hours moved inexorably 
downward by constant amounts per unit increases in time, labour productivity and 
per cent unemployed. Since all of these increased continuously in the projection, 
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hours of work eventually became impossibly low. Some form of percentage or expo- 
nential, rather than linear decline, should have been used in this equation. This 
equation would clearly have to be adjusted for the controlled projection. The 
sensitive areas in our model, from the point of view of the heaithy functioning of 
the economy, are the rate of unemployment N°; the current account balance on 


international trade Sy (taking into account the circumstances surrounding it); 

and the government surplus or deficit S,. These cannot be allowed to get too far 
out of line before government must act to restore them to a safe and proper margin. 
The most important of these areas from a welfare point of view is NG, and we have 
previously suggested that we have a high level of employment when this rate is 
between 2 and 4 per cent. No such specific formulas have been attempted for the 
other two areas, and judgement based on individual circumstances must be used to 
decide when these are out of control or out of line. How did these sensitive areas 
fare in the free projection? 


The proportion of unemployment N§ increased steadily in this projection from 
1962 to 1975, when it reached 13.6 per cent. In 1976 this proportion started to fall 
but the hours by that time had become much too low — 25 hours per week — and 
were falling fast. Hence it was felt that there was no point in recording this pro- 
jection beyond 1976. With regard to the foreign account balance, the trends of the 
past decade continued. The deficit grew from 724 million 1957 dollars in 1961 to 
2,543 million in 1976. The government accounts surprisingly switched to a surplus 
in this projection in 1962, and continued in moderate surplus until 1976. Govern- 
ment disposable income in the projection grew at a slightly faster rate than total 
goverment spending. 


Let us now examine the detail of the projection, to see how these results 
came about. The values of the main variables in PR—3F at five-year intervals are 
set out in Table 1F. Along with these are shown the annual compound growth rates of 
these variables over each five-year period, and finally over the total period of the 
projection. 

From Table 1F we can sort out the picture of a simulation of the growing 
Canadian economy, running free. We know in advance that our model has weak- 
nesses, and some of these have been discussed. But it was fitted to the observed 
Canadian data, and hence some of the trends it portrays when it is running free 
may indicate the major areas toward which policy in the future must be directed. In fact 
the trends are rather remarkable for a free enterprise economy, and are distinctly 
‘‘unclassical’’, Yet they are something like the situation and trends we have seen 
in Canada in the last decade. They reveal, a steady and ‘‘prosperous’’ growth at 
around three and one-half per cent per annum, but with serious and growing 
unemployment. This unemployment in only arrested finally in the model by the 
rapid fall in hours of work. This decline is partly caused by the unemployment (cf. 
Chapter 9), and is one of the adjusting mechanisms of the model, tending to 
restore high employment. By 1976 it was beginning to make itself felt, and by 
1981 it had overdone it. 


How could the economy reasonably grow in ‘‘prosperity’’, with unemployment 
continually increasing up to as high as 13 per cent? The answer seems to be 
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found mainly in the insulation of the labour market from the unemployed, so that 

real wage rates do not fall, but instead advance. In the real world this kind of 
situation has indeed gradually evolved, through the general resistance to reduce 

wage rates, and also with the growing strength of the trade unions. In our growth model 
real wages are influenced only by productivity, and this productivity grows. It 
increases because of technical progress, and as long as there is sufficient total 
demand. 


Aggregate demand is sustained in this model by exogenous forces in the 
form of a fairly high growth rate of population (two and one-quarter per cent), and 
of steady growth rate of exports (three per cent). On the endogenous side a strong 
sustaining factor is the real wage rate. It advances at three and three-quarter per cent, 
while man-hours employed falls at only one and one-half per cent. Consequently 
the civilian wage bill grows at a rate of appropriately two and one-half per cent. 
This is at a sufficient rate to sustain consumption at a strong rate of growth, so 
that profits and investment are buoyant. 


While this is taking place the hours of work per worker drop at rate three 
and one-third per cent. This permits employment to advance at two per cent. But 
the changes in the civilian labour force in this period are as follows: 1961—66: two 
and one-half per cent; 1966—71: two and one-quarter per cent; 1971—76: two and 
one-quarter per cent; 1961—76: two and one-half per cent. Thus the labour force 
continuously grew faster than employment. 


The real wage rate grows rapidly because average labour productivity 
advances at a rate of five per cent. This high rate is due to technical progress, 
increasing returns to scale, and a rapid growth of capital. Operating on the basis of 
the acceleration principle and growth in profits, the capital stock grows at nearly 
four and one-quarter per cent. This of course helps to displace labour, and at the 
same time increases rapidly the productivity of the labour that is left in produc- 
tion. This displacement is revealed dramatically by the fact that labour input in 
man-hours actually declines, at a negative growth rate of one and one-half per 
cents 


Given the steady growth in demand, technical progress, the rapid growth of 
the stock of capital and the real wage bill growing at only two and one-half per 
cent, the income of property and enterprise fares well. It grows at 4.7 per cent. 
The average rate of return relative to reproducible capital, 7/K, was 7.9 per cent 
in 1961, but by 1976 it had become 8.5 per cent. Both capital/labour and the 
capital/output ratios increase as the technology and the economy substitute 
capital for labour. 


Under the stimulus of this steady growth, government disposable income 
grows faster (four per cent) than total government spending on consumption, defence 
and investment (3.1 per cent). The government disposable income equation in the 
model has a high elasticity relative to income. As a result the deficit of 698 
million dollars in 1961 has become a surplus of 143 million by 1976. 
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In the field of foreign trade, imports grow at a rate of nearly 4 per cent, 
while exports have a rate of only 3 per cent. Under these conditions the balance 
of payments deficit grows steadily, reaching 2,543 million of 1957 dollars by 
1976. These deficits help to finance the high levels of investment in this projec- 
tion. But in a direct and partial sense, they also contribute to the unemployment. 


The final outcome of an economic system, from the point of view of its 
people, may perhaps be summed up in its level of employment, the hours of work 
and the material standard of living. The latter in the free projection grows at only 
0.7 per cent. Private consumption grows at three per cent, public consumption 
grows at only two and one-half per cent, and population grows at two and one- 
quarter per cent. The standard of living for the employed population and those who 
receive the income of property and enterprise presumably would fare much better 
than this however. It is the large numbers of unemployed who drag the average 
standard of living down. Thus in summing up the outcome of this projection, we 
observe that it is prosperous for the owners of property and enterprise, and for the 
employed. But in terms of employment and average standard of living it produces 
unsatisfactory results. 


Finally let us look at how this growing economy chooses to allocate its 
resources of production and trade to final uses. The percentage pattern of this 
allocation is set up in Table 2F, 


From Table 2F we get the broad picture of a decline in allocation to both 
private and public consumption, partly related to the high level of unemployment. 
The proportion consumed for defence rises because in the projections with the 
econometric model we used the same series for defence expenditure as for PR—2, 
in which the level of GNE was much higher. This projection also produces a 
decline in the allocation to total government, and to exports. 


Offsetting these declines we have a strong advance in the share allocated 
to investment, partly because of the steady growth, and partly because the invest- 
ment equation seemed to generate too much demand. There was also a small 
increase in the share of imports, because of the strength of the demand forces 
built into the import equation from the heavy imports of recent years. This even- 
tually produced rather serious balance of payments deficits. 


To sum up, our free projection with the econometric model fitted to the 
Canadian data of 1926 to 1961 presents a picture of seemingly profitable and pros- 
perous steady growth, but with growing unemployment. The unemployment would 
have been worse, but for the rapid decline in hours of work. What we have here seems 
remarkably like what we have discussed in Chapters 4 and 5 as technological 
unemployment — a structural problem. Intermixed with this structural problem is a 
weakness in aggregate demand. The standard of living for the country as a whole 
advances rather slowly under this situation. 


In fact the model has presented a stylized version of something like the 
economic picture we have seen in North America in the 1957 to 1961 period indi- 
cating how it might look when projected into the future. 
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B. Controlled Projection — PR-—3C 


Structural Defects in the Model 


Now that we have seen the nature of the econometric growth model of 
Chapter 9, the way this model behaves in action, and some of its more obvious 
defects, we can set out to see how the model would work under policy control by 
a central government. To do this we shall first have to correct some of the appar- 
ent structural defects in this model. For only then can the model hope to give an 
approximate simulation of the real economy. 


By structural defects, in this sense, we mean that certain functional forms 
or parameters in the model seem to be giving extreme results which are not likely 
to be found in the real economy. With more research resources these defects would 
have been corrected before attempting the free projection. As is was, we had to 
use the free projection for two purposes, the second of which was to discover the 
major areas of the model where correction would be needed if a proper simulation 
was to be obtained. 


These areas seemed to be as follows.Firstly the hours equation being 
linear instead of exponential let hours fall too fast. It was decided to correct this 
by feeding positive cumulative amounts back into the constant term of the hours 
equation, so that the time path of hours would conform in growth with the expo- 
nential decline of PR—1 and PR—2. Secondly the rate of technical progress used 
in the production function may have been more than the economy could absorb in 
conjunction with the economies of scale (see p. 180) revealed in the production 
function, and the rapid expansion of capital goods in the model. It was decided, 
therefore to slow this variable down as might appear necessary as the projection 
proceeded. Thirdly investment and the stock of capital grew faster in the free pro- 
jection than almost anything else, admittedly under the influence of the contin- 
uing steady growth of output. It was felt however that the equation of demand for 
private investment was responding more vigorously than we could expect in the 
real world. Besides giving a possible distortion in this way, it would also act, 
along with the technical progress variable, to contribute significantly to techno- 
logical unemployment. This is because in our model there is a high substitution 
effect of capital for labour, should it be profitable to expand capital rapidly. It 
was decided to compensate for this vigour, as might appear necessary, by adding 
cumulative negative amounts to the constant term of the equation of demand for 
private gross investment in fixed capital. 


These adjustments were made as deemed appropriate during the solutions 
for the controlled projection PR—3C. They are recorded in their cumulative 
amounts in Table 4, found in the Appendix of this chapter. 


Policy Areas 

The remaining alterations in PR—3C were performed as simulations of 
government policy, aimed at maximizing the general economic welfare in the hypo- 
thetical economy being projected by the econometric growth model. The areas 
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where government policy could be assumed to operate in this model can be classed 
as fiscal, foreign trade and consumption. Fiscal policy was carried out firstly by 
shifting the government disposable income function up or down, that is by making 
cumulative changes Am, on the constant term of that equation. Behind these 

broad changes there would be of course a complex of alterations in tax rates and 
transfer payments, all based on expert knowledge in public finance and its objec- 
tives. A second area for fiscal policy operations is of course the public spending 
of government. For this the government consumption equation was shifted up or down 
as the situation warranted, with cumulative changesAb, on the constant term of 
that equation. Behind these shifts of course would be all of the detail on the 
government shelf of potential consumption projects and their variations, accel- 
erations and decelerations. A corresponding shelf of potential and socially desir- 
able investment projects is an even more powerful tool of fiscal policy. The appli- 
cation of this tool would be represented by shifts in the GI, equation. Such invest- 
ment policy was not carried out in this projection, however, because the invest- 
ment equation of the private sector was already too strong, and required struc- 
tural adjustment to restrain it. It was consequently simpler to leave public invest- 
ment alone, for it appeared to be operating satisfactorily, although it could have 
been the subject of policy if necessary. 


Foreign trade policy was firstly to encourage the expansion of exports in 
step with the expansion of output, but without expecting exports to grow at quite 
as fast a rate as output. The other side of foreign trade policy is of course in the 
field of imports. The import equation in the model displayed embarrassing strength 
like the private investment equation. Hence there was a constant tendency toward 
a large and growing balance of payments deficit. This strength was probably built 
into the import demand equation by the high level of imports related to the capital 
inflow of the past decade. It was consequently necessary to apply almost contin- 
uous brakes to the import flow. 


Again in the real world a whole complex of tools would be used to apply these 
brakes — exchange rate adjustment, exchange control, monetary policy, the tariff, 
import quotas, import controls. Some combination of these tools would be selected 
by the govemment of the day as most appropriate to each particular situation. In the 
model the net effect of these changes was taken care of by merely shifting the level 
of the equation (Af,). In a more detailed model the price of imports, reflecting the 
price of foreign exchange, would account for some of these shifts. In pursuing this 
policy the structural problems of Chapters 4 and 5 are in mind. Also it is assumed 
that in the course of the projection Canada will mature to a sufficient extent indus- 
trially, that capital inflows and balance of payments deficits will no longer be as 
desirable or as likely as for a developing economy. 


With regard to policy on private consumption it was assumed that government 
could shift this demand as the occasion warranted, by the use of credit controls, 
as well as through its fiscal policy. The latter would affect consumer demand 
directly by alterations in tax and transfer payment rates. These will tend to shift 
income into or out of Y,, with corresponding opposite shifts out of or into private 
disposable income Y. Some influence on C can also be obtained by government 
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through keeping the public constantly informed on its policy and on the immediate 
needs of the economy. 


The cumulative amounts of these various policy operations on the model in 
the course of the controlled projection PR—3C are shown in Table 4 in the 
Appendix to this chapter. 


The Goals of Policy 


In this projection there were two major goals toward which policy was 
directed. First and foremost was high level employment. The second was a high 
growth path of standard of living, approaching an optimal level and slope or 
growth rate. This is in contrast to the rather inadequate result obtained on these 
counts in the free projection. There were also two secondary policy goals already 
implied above, and which couid be interpreted as necessary to keep the economy 
on an even keel, or from experiencing serious disorders or further structural 
problems. One of these was to gradually eliminate the balance of payments deficits 
on current account, as the economy continued to mature. The other was to reduce 
the goverment deficit, to a level compatible with the needs of the economy for 
growth in the money supply, and such that the national debt would not in the long 
run get out of line with growth in GNP. 


In Table 4 are set out the over-all net policy measures which attempted to 
steer the economy to the above goals and then keep it there. 


The Development of Policy 


The method of developing policy year by year was firstly to study the 
situation that had developed in the economy in the previous year. Attention was 
directed especially to the key points in the solution or outcome of the economic 
situation for that year. These were: the proportion unemployed Nu; the level and 
growth rate of the standard of living c" and ‘c®; the balance of payments surplus 
Sy; and the government surplus S.: These may be called the policy foci of the model, 
when we take into account the specific goals above. They are also the equi- 
librating mechanisms of the model. But they are not automatic. They assume that 
government policy is deliberately applied to the policy variables to eliminate 
discrepancies between the observed policy foci and desired or aspirational 
values which the government has in mind. 


The second step was to estimate which policy variables would need to be 
changed or would be the best ones to change to narrow or close the gap between 
the observed and the desired values of the foci of policy. This was followed by 
estimation of how much to change the policy variables selected. This estimation 
was done by a mental cut and try approach, along with the estimation of rough 
multipliers as the projection proceeded. A more scientific approach would have 
been to establish exact multipliers for each year, given the lagged and exogenous 
data appropriate to that year. But this would have involved several solutions to 
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the model for each year and was beyond the limited resources of this project. We 
had to try to eliminate the discrepancies around the policy foci using only one 
solution for each year, which was all that our computing time would permit. 


Because of this limitation, we were unable to solve for an optimal policy 
combined with structural corrections for each year. Had we been able to do so we 
could have closed the discrepancies very early in the projection. As it turned it 
took many years and much experience before the policy and corrections began to 
converge the solutions to the desired goals. 


One unfortunate lapse did occur however in the final solution in the 
projection for 1991. The balance of payments deficit had been eliminated by 1990 
and converted into a slight surplus. But unemployment had become a problem again 
and it was wanted to bring this down to a proper levei for the closing year. It 
became necessary to use strong expansionary policy in 1991 itself. It had not 
seemed necessary to do too much about imports because of the favourable surplus. 
Consequently, only mild policy was applied to imports, and with the strong 
expansion in the economy they surged up enough to cause a larger balance of 
payments deficit than would have been preferred. 


The Results of the Controlled Projection — PR-3C 
We begin with a tabulation of these results in Table 1C below. 


From Table 1C we can draw a picture of the policy controlled projection. 
Output available to residents (GNP ) had an over-all growth rate of 4.7 per cent. 
Looking at the five-year intervals this rate was highest (5.9 per cent) in 1971-1976 
at which period, roughly, the crest of the postwar baby boom was reaching family 
formation ages. A strong policy to encourage and facilitate consumption was put 
in at this time, both as a recognition of population needs, and as a means of elim- 
inating severe technological unemployment. 


This over-all growth rate of output could have been exceeded as far as the 
supply side of the economy was concerned. Demand proved to be the limiting 
factor. Early attempts in the policy measures to stimulate demand proved to be too 
timid, and hence to preserve employment a temporary slowdown in technical 
progress was made. At the same time an almost continuous structural correction 
was applied to the private investment equation, which seemed to respond too 
vigorously to the high and steady growth rates. 


We next look at employment and unemployment. In the early phases of our 
projection we were struggling with technological unemployment, just as in the free 
projection. This proved to be a most difficult problem to deal with, and it was only 
by 1973 that the proportion unemployed could be brought down as low as 4.5 per 
cent. It required structural adjustment of technical progress and investment, along 
with considerable encouragement to consumption. Actually the problem could have 
solved much earlier, and without holding back technical progress, if there had been 
time and resources to do more testing of alternative policies with the model. Of 
course, if technical progress had not been retarded somewhat growth rates obtained 
from this projection would have been higher than those shown in Table 1C. 
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Employment grew at an overall rate of 2.4 per cent, slightly faster than the 
labour force, as was necessary to reduce the high unemployment rate of 1961. 


Hours of work, given structural correction throughout the complete projection, 
declined at a negative growth rate of —0.6 per cent. This gave man-hours of labour 
input an overall growth rate of 1.8 per cent. 


Turning now to the capital contribution to growth, we find public investment 
growing at over-all rate 3.1 per cent, and private investment growing at 4.1 per 
cent. This results in the total stock of national reproducible capital, K, including 
inventories, growing at anover-all rate of 3.6 per cent. As we would expect trom 
these rates, the capital/labour ratio is found to increase, while the capital/output 
ratio falls. 


From Tables 3 and 4, shown in the Appendix at the end of this chapter, we 
discover the over-all growth rate of technical progress, after structural correction 
or adjustment, to be 1.4 per cent. 


The last group of growth rates give us the general ingredients of our early 
theoretical growth rate formulas — in particular (15) of Chapter 3 and (9) of Chapter 
8. When they are inserted into the formulas, along with a share of labour of .55 
(roughly appropriate over the projection), we get a growth rate of 4.0 per cent. The 
fact that the rate obtained from the model is higher than this may be due to the 
negative constant term in the specific production function in the model. This 
results in an elasticity of production relative to factor inputs that is greater than 
one, which means increasing returns to labour and capital as the scale of output 
increases. (Canada has of course great natural resources relative to labour and 
capital.) 


Let us now look at the benefits obtained from this high output growth path. 
First, private consumption grew at 4.8 per cent, and public consumption advanced 
at 5.1 per cent. This resulted in an overall standard of living expansion of 2.6 per 
cent per year. We find that the growth profile of the standard of living in the policy 
controlled model has a much higher level and growth rate or slope than was the 
case with the free projection. This difference confirms our theory of the importance 
of high level employment in optimizing this growth path, and is indeed of striking 
impressiveness. 


The same kind of difference does not occur however in the case of real 
average hourly earnings. Hours fell faster in the free projection, and productivity 
increased faster. Consequently the real wage rate was higher in the free projec- 
tion. But this was spread among fewer hours and fewer people, so that the standard 
of living was much lower. In the controlled projection productivity (relative to 
labour) grew at an overall rate of 2.9 per cent, and the real wage rate grew at 2.5 
per cent. 


Our earlier theory (Chapters 3 to 5) had led us to believe that as the capital/ 
output ratio declines, the saving ratio would also decline. We find this confirmed in 


1 Note that GI, can grow faster than N on which it depends because of the negative constant term in 
the equation for GIy. 
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Table 1C. Note that differences between sx100 and S"° are mainly due to capital 
inflows, which contribute to s but not to $”°. 


Turning to the public sector, we observe that government deficits cease to 
become a problem once we reach high employment rates. Government disposable 
income is quite responsive to high growth in output and low unemployment. Its 
overall growth rate is 5.1 per cent, but in the surge to high employment by 1976 it 
grew at rate 7.3 per cent. Total government spending on the other hand had an 
overall growth rate of 4.5 per cent. 


Finally we note that the income of property and enterprise grows faster in 
both projections than labour income, and indeed in the policy controlled projec- 
tion grows at an overall rate of 5.3 per cent. Business has its greatest prosperity 
in the buoyant economy, and the average rate of profit to reproducible capital (7/K) 
grows from 7.9 per cent in 1961 to 12.7 per cent in 1991. 


As a consequence of these results we expect the share of labour to fall, as it 
does, from .585 in 1961 to .554 in 1991. This result can possibly be explained by 
the fact that capital grows faster than labour, output grows faster than either, and 
the real wage of labour has been tied in with the previous year’s productivity. 


Let us next look at how the economy of the controlled projection allocated 
its resources to final products. This allocation is set out in Table 2C, which 
follows. 


From Table 2C we obtain the following picture of ultimate resource 
allocation. Consumption in the private sector declines at first, but gradually recov- 
ers and then exceeds its initial share. The share of public consumption increases 
slowly. The share of consumption in defence declines, because of the more rapid 
growth of output in this projection, in comparison to PR—1 and PR—2. The share 
of total national consumption, including defence, increases after an initial set back 
caused by high unemployment. All other components of final output had their share 
decreased, including the total government share, which decreased slightly. Imports 
were kept more in line with exports, and the balance of payments deficit became 
almost negligible in percentage terms. 


The overall trend in allocation was a shift out of investment, partly as the 
balance of payments deficit vanished and with the remainder of the shift going into 
consumption. It is now evident that in our search for structural adjustments and 
policies which would take the economy along a high employment growth path, we 
have inadvertently reduced the saving ratio slightly. Other policies and adjustments 
could have been found which would have maintained or increased the saving ratio. 
As far as the model was concerned there was no dearth of investment opportuni- 
ties. A high saving ratio would have produced a higher growth path with even 
larger growth rates. 


Conclusion 


Although our model has a number of imperfections, and is based on 
preliminary investigations, it was fitted to the actual Canadian historical data. 
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For the latter reason the trends it projects offer us some tentative conclusions. 
Perhaps the strongest point the model makes is that we may already be in, or are 
heading into, a period of technological unemployment. In our model technical prog- 
ress and capital investment tend to grow rather vigorously, and while they stimu- 
late demand initially, their ultimate and net effect is to displace labour. 


A second point that the model makes is that it is possible in the modern 
economy to have relatively stable growth with a high and increasing rate of 
unemployment. It seems to be the downward rigidity of wage rates, combined with 
the automatic fiscai stabilizers of the modern economy that permit this kind of 
situation to exist. Were it not for these stabilizing factors, we could expect cycles 
of large amplitude, as in the 1930’s and earlier. As it is we can keep unemploy- 
ment relatively insulated from an otherwise prosperous economy. 


A third main conclusion which the model suggests to us is that there are 
pronounced gains to be had from high employment policies. The greatest gain, of 
course, is in the social and economic welfare of those who otherwise would have 
suffered from unemployment. But there are quite remarkable supplementary benefits. 
The growth rate in the standard of living is tripled. The growth rate of total real 
output is increased by more than one percentage point. Business profits grow at 
an even more remarkable pace, and the rate of profit to reproducible capital is 
higher. Government deficits are reduced and then converted into surpluses. 


High level employment is not only good for workers, it is even better for 
business and government. At least this is what our model says. 
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TABLE 3 
EXOGENOUS DATA 
1 2 3 + 4 eh 5 6 
Civile De- | Exports 
ies Time ian Tech- gi 3 ore 
Yea AON rel aroma al el 
Popula- | Origin| incl. ese ae ho lMueiy 
fon g gr Ex- GDP 
YNT pense | Basis 
= 
Symbol Wee 1) t _feve A Gu 
Se Gaia Al 
Units m 1 yr. m r b—57$ 

WSL oe ei Ginra Sines n dasa 18.238 5) 6.529 | 1.80367 
NOG Direratvetensisicnetenel epcisre< 18.570 36 6.619 | 1.83433] 1.515 72534 
NOS soo po ooduco gouged 19.035 37 6.8468 | 1.86551] 1.581 7.760 
VO GA crepsiaiel aielelsrs elicit e?s 19.447 38 7.0115 | 1.89722! 1.649 7.993 
INS Gop obeoo uc omomdat 19.867 39 7.1801 | 1.92947) 1.720 8.233 
WIS KSA Sono oon OOOO ud 20.296 40 7.3529 | 1.96227} 1.795 8.480 
QO Ws ero etsscuerens natete saree 20.735 41 7.5330 | 1.99563| 1.879 8.734 
ICO) olgi.b 6.6 BO 6 bom 21.184 42 77175 |2.02956| 1.967 8.996 
HOO Ore reitolerctensicus a etree 21.643 43 7-9065 | 2.06406| 2.059 9.266 
ICO gogo cb an maou co 22.112 44 8.1001 | 2.09915; 2.156 9.544 
NOs Me oiawatetenels (hel aisi'et sirare 22.590 45 8.2984 | 2.13484| 2.257 9.830 
Ey Son ONO MUOO OU Ot 23.096 46 8.4898 | 2.17113} 2.358 | 10.125 
VOT S Were toy esis Biers le wisy ohare 23.612 47 8.6857 | 2.20804) 2.465 | 10.429 
OTA Forsag oooh storeteaters 24.141 48 8.8861 | 2.24558) 2.575 | 10.742 
NOMS Rare ais ion aie a eteteceters 24.681 49 9.0911 | 2.28375| 2.691 | 11.064 
NOP OMs iadehel cosuc, Orel vate reretes 25.234 50 9.3007 | 2.32257} 2.812 | 11.396 
DUNT ceed chor cin ASRS cic . 25-810 yl 9.5022 | 2.36205} 2.933 | 11.738 
VOTE wr teiere re se crsiet a ta svieticiters 26.398 52 9.7080 | 2.40220} 3.059 | 12.090 
LO TGee. Sevcceustsivtevstensorerets 27.000 53 9.9182 | 2.44304} 3.191 | 12.453 
TOSO. i crencreme cue chee st oaks 27.616 54 10.1331 | 2.48457} 3.328 | 12.827 
ICL Gag Gog os Bole Oo ob 28.247 55 10.3526 | 2.52681) 3.471 | 13.212 
TOS Fe teote ensianeselicoste iene 28.878 56 10.5763 | 2.56977| 3.619 | 13.608 
TOSS? Berek sai stolesonecs honsises 29.523 57 10.8049 | 2.61346] 3.773 | 14.016 
peek tei e da homoscrcana Oo 30.183 58 11.0384 | 2.65789] 3.933 | 14.436 
SEIS G into ond. 00-6 comoO 30.857 59 11.2769 | 2.70307} 4.101 | 14.869 
UO SG) ciate ae anelletey seeteiene + 31.546 60 11.5204 | 2.74902} 4.275 | 15.315 
MIWA 5 acoA 6 Oo On 32.228 61 11.7836 | 2.79575| 4.460 | 15.774 
WO BS ce cpsiotata votre reuene ia te 32.925 62 12.0529 | 2.84328) 4.653 | 16.247 
UST lo Ghd UO Omomos Cbs 33.637 63 12.3283 | 2.89162) 4.854 | 16.734 
NOOO snecstthcten svoret sear cuales 34.364 64 12.6100 | 2.94078] 5.064 | 17.236 
OO Wee ees crekenavere ls tetake cies oon O7 65 12.8981 | 2.99077] 5.284 | 17.753 
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TABLE 3 (Concl.) 
EXOGENOUS DATA 
8 9 10 11 12 13 14 WG) 
Mil- In- : 
: itar terest n- 
De- Pay and ipeeet Change] Stock ne 
fence Ea oe aad in of for 
sae Walue || Allow-|2dends Div- | Invent- | Invent- Controlled 
addeds | a2ces a1 Re- | idends ories ories Projection 
to GDP (Pur- ceived; Paid PR-3C 
chasing) from |Abroad 
Power)|Abroad 
Symbol Gui Wu Wid A F2 
Units b—57$ | b—57$ | b—57$ | b—57$ r b—57$ 
MOG IRs celwmersitel's chet slisv aie -479 -517 -753 1.80367 | 7.156 
WO G2 erste ayers 5, sieve sie 48975 |.528602) .7902| .549 13.041 | 1.83433) 7.534 
NOS a6 Ene 50074 |.540464| . 8274} .589 13.610 |1.86551| 7.760 
OG Ae tencere sc wlerers, eters 51198 |.552595 .8646| .629 14,219 |1.89722| 8.073 
MOGSEN, eer srcte en et ees vis 52347 |.564997| . 9018} .669 14.868 | 1.92947] 8.356 
TOGORE: cre Sicte ces toi 53523 |.577690] .225 .939 .709 15.557 | 1.96227} 8.648 
LOG fer hs epspeketateia «cets 54754 |.590976| .2366 | .9774| .7326 | 16.2778) 1.99563} 8.951 
MO OST ectetalae ters lehere + 56013 |.604565| .2482 | 1.0158! .7562 | 17,.0222/2.02956|} 9,264 
TOGO Rea cites ee 5 aes 57302 |.618478) .2598 | 1.0542| .7798 | 17.7902] 2.06406} 9.588 
WOOF, che Bieraicietes «ts 58620 |.632703) .2714 | 1.0926; .8034 | 18.5818] 2.09915} 9.924 
OT Mew scars tersicisiy hors 0 3 59967 |.647242) .283 ataalehl .827 19.3970! 2.09915] 10.271 
OD tetstets eusieesetacusi sc. « 61226 |.660831| .2970 | 1.1738] .8544 | 20.2377] 2.09915| 10.682 
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NOVA aHaisle hie-crciaierors 67820 |.732002| .3696 | 1.3924) .9984 | 24.8557) 2.21908] 12.933 
OM Sica te eked: Oy sim sts 6. 5 69131 |.746152} .3862 | 1.4398/ 1.0328 | 25.8713] 2.23572] 13.386 
MOTION, sates See eae rue eos 70468 |.760582| .4028 | 1.4872|1.0672 | 26.9213) 2.25808} 13.921 
NOS OF tc Bee o Sas 3s 71831 |.775294) .4194 | 1.5346} 1.1016 | 28.0057| 2.29195) 14.478 
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TABLE 4 


POLICY OPERATIONS, AND ADJUSTMENTS FOR APPARENT STRUCTURAL DEFECTS 


Year 


Variable 
Parameter 
Units 


PR — 3C 


Saat gras aa 


Policy Operations 


Aag 
b57$ 


—4.600 
—5.000 
—5.400 
—5.800 
—6.600 
—7.000 
—7.200 
—7.500 


Uf 


8 


Structural Corrections 


+. 060 
+.060 


+.120 
AiSY 
+.145 


-350 


+.370 
-400 
-430 
-480 
-530 
.560 
-600 
-680 
-730 
.780 
-800 


2.09915. 


2.09915 
2.09915 
2.09915 
2.13484 


+0.0 p.c. 


2.71278 


ae 


0573 


—.300 

—.400 

—.500 

—.600 

—.800 

—.900 
—1.000 
—1.200 
—1.440 
21728 
=21074 
—2.100 
—2.200 
—2.400 
—2.600 
—2.900 
—3.200 
—3.200 
—3.500 
—3.500 
—3.500 
3.500 
—3.500 
—3.500 
—4.000 
—4.500 
~4.700 
—5.000 


CHAPTER 11 


CONCLUSIONS 


This has been a study of Canadian economic growth. It began with 
theoretical preparation, moved into a broad empirical survey of Canadian growth 
since 1926, and finally used this background as a basis for the projection ot trends 
into the future. The purpose in all this was to provide an economic background 
which others might use in their studies of the trends and future possibilities of 
expanding health services in Canada. What conclusions can we now draw from our 
journey, with regard both to the possibilities of future economic growth, and to the 
relationship between such growth and any future expansion of the health services? 


To begin, we can expect with a sense of realism that Canada’s rate of 
growth of real GNP over the life of the next generation may be of the order of from 
three and one-half to five per cent, compounded per annum. This spectrum of rates 
is suggested by the historical record, and by the various models of growth we 
have developed to project past trends into the future. 


The past history and experience of the economy, as well as our theory and 
our empirical models, show that we can only expect sustained growth rates at the 
higher end of the spectrum, if government engages in policies designed to achieve 
high level employment. Our theory and empirical models suggest that such policy 
will in the long run be mainly concerned with stimulating demand — the right kinds 
of demand, (consumer demand, or investment demand) at the right times. Potential 
or latent growth simply does not occur if sufficient demand is not there to draw it 
out. Of course we also know from our studies that anything government does to 
stimulate supply through encouraging education, research, technical progress and 
economic efficiency will also tend to increase our rate of growth. These kinds of 
supply response are indeed a vital part of our growth theory, and to them we can 
add corresponding effects on growth of expanding health research and services. 
We saw that growth starts from these forces, and then feeds back to facilitate 
and to stimulate their further development. This made our theory partially closed 
and endogenous. But demand will still always be a vital catalyst in the growth 
process, 

Accompanying this range of growth rates in total output, we can anticipate 
improvements in our standard of living of from one to two and three-quarters per 
cent per annum. At the upper ranges of these rates our standard of living will dou- 
ble every twenty-five or thirty years, while at the same time our hours of work can 
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continue to decline at a rate of two-thirds of one per cent per year, as they have 
in the recent past. 


Accompanying the high growth path, and of course very much a part of the 
whole process, is a very prosperous business community. Profits, the aggregate 
return from production to property and enterprise, are higher relative to capital in- 
vested, and grow at a faster and more stable rate, on the high employment growth 
path. They in turn help to sustain the high path, through their influence on 
investment. 


Government also finds its financing much easier on the high employment path, 
even though it may have to stimulate or nudge the economy on to this path. At 
least this is what our econometric growth model tells us. Government revenues 
become more buoyant, transfer payments are reduced, and deficits are gradually 
replaced by small surpluses. 


The upper ranges of the growth rates in our projections correspond to the 
‘‘free high employment growth path’’ of our theory. No time or resources were 
available to experiment with the possibly more optimal growth paths — ‘‘the genera- 
tion optimized’’, and the ‘‘Golden Rule’’ paths. To attain these paths government 
policy would have to go beyond the maintenance of high employment and set out 
to raise the saving-investing ratio of the economy. However, it is quite likely 
that such policies would create even higher growth profiles of the standard of 
living. 

What do these economic results mean from the point of view of social policy 
with respect to the health services? Firstly let us remind ourselves that the econ- 
omist takes social wants and preference systems as given. These are formed by 
those cultural institutions and forces in a society which give it its sense of values. 
It is then the function of the economist to analyse the most efficient way of satis- 
fying the material wants in the social preference system, given their priorities and 
interrelationships. If the economy is operating at top capacity then to have more of 
one want means giving up some of the other wants. The ultimate balancing of re- 
sources of production with the system of preferences weighs the strength of each 
want against costs in terms of the alternative wants given up. But as the standard 
of living grows, all wants can be more fully satisfied, and some wants which were 
formerly considered as luxuries may gradually be taken more and more as necessi- 
ties. In our policy controlled projection where we tried to maintain the economy at 
high capacity operations, the standard of living grew at a rate of 2.6 per cent over- 
all, and inthe thirty years of projection it increased by a factor of 2.15. Under 
such prosperous conditions there is every likelihood that the society would want 
to convert some of this new wealth to increasing the health services per capita, up 
to a point. 


But if we assume a less favourable picture, with higher ratios of unemploy- 
ment and unused capacity, the standard of living will not improve as rapidly as 
before, and there will be less choice and less monetary demand directed toward the 
health industry. However, it is just in this kind of situation that government needs 
to exert policy to restore high employment, while at the same time all of the addi- 
tional goods produced by this policy are in a sense costless. For when resources 
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are idle, any additional goods produced as a result of government policy do not 
displace any other goods. Their cost in terms of alternative goods foregone is zero. 
By the same line of reasoning, idle resources in an economy are free goods, and 
there is no real cost in using them, until high level employment (and the boundary 
or limit of production) is reached. It will be understood of course, that government 
must still arrange the finance and organization to get idle resources into action, 
and may at the same time incur some real cost to the society in the form of any 
induced imports not covered by an increase in exports. 


When a policy to increase employment is needed, it has been reasoned that 
the government may encourage private consumption and investing, and may also 
engage in more public consumption and investment by drawing on its shelves of 
high priority projects. If it felt that public preferences were shifting more in the 
direction of health services, then encouragement of both private and public advan- 
ces in this industry would simultaneously serve several social ends. In the first 
place it would stand in its own right, by satisfying directly a growing social want. 
Next it would exert a strong influence on aggregate demand and hence employment 
in the economy. For the programme would not only employ more people directly, 
but it would also (under North American conditions) require extensive investment 
in fixed capital. The latter would consist of hospitals, and the considerable 
amounts of technical equipment that nowadays go into these. In this way it would 
serve the government’s need for socially valuable ways and means to implement 
its high employment policies. Through this many families would be saved the hard- 
ships entailed in prolonged unemployment. Finally an increased volume of health 
services would stimulate economic growth. It would do this primarily through its 
expansion of demand. But it would also increase growth, and hence the standard 
of living through its effect on supply. For through the improved health and human 
attitudes which the programme would generate, we could confidently expect more 
advance in socio-technical progress and total productivity. This is of course the 
external economy of an expanded health programme. There are also external social 
benefits to a society in which there is less physical disease and mental disorder. 


There are accordingly many facets to the social gains from increasing the 
health services. Rarely indeed could one expect to get so many major and 
wide-spread benefits out of one single programme. 


Because of the external economies of improved health, the individual and the 
private economy are not likely to invest in this area to the full extent of social ben- 
efits. Hence some government leadership and assistance on the programme will be 
necessary. This may initially cause a certain amount of government deficit. On 
this point, we argued in Chapter 5 that such deficits need not be feared: to the 
extent that they create necessary increases in the money supply; to the extent that 
the servicing of the public debt is not too large relative to the national income; and 
to the extent that the deficit is incurred to finance a sound social and economic in- 
vestment. In any event such deficits will largely disappear if the economy continues 
on a high employment growth path. 


192 ROYAL COMMISSION ON HEALTH SERVICES 


In summary then, the economic picture suggests that Canada can readily 
afford (or choose to afford) a considerable expansion of its health services. Ba- 
sically it depends on public or social wants with respect to high level employment, 
and with respect to the way the society wishes to allocate growing real income. 

We have the economic potential and we have the growth potential for an 
expanded health programme. And such a programme, in turn, will help us to realize 
this potential. Meanwhile the public has given a clear indication that it wants 
much wider health services available to all, On economic grounds we have seen 
that the question is not whether we can afford this, but rather whether we can 
afford not to do it. For we Canadians can move forward to an expanded system, 
rationally organized and financed, firm in the knowledge that there are only 
gains to be had — great economic, social, political and moral gains- 
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APPENDIX B 


SOURCES AND EXPLANATIONS 


FOR THE BASIC HISTORICAL DATA 
AND THE PROJECTED DATA 


Purpose 


In this appendix we shall describe how the data in Appendix A (Basic 
Historical Data) were obtained and processed. Following this we shall explain how 
the calculations for the projections PR—1, 2 and 3 were made, wherever this is not 
obvious. 


In the description of sources and processing it will be seen how the attempt 
has been made to obtain data which correspond to the concepts of the economic 
theory which we presented. A further purpose in this description is to help subse- 
quent researchers in this field to improve the processing formulas presented, and to 
facilitate their work in the adjusting and carrying forward of the data, incorporating 
any subsequent revisions and modifications in concepts made by the Dominion 
Bureau of Statistics (DBS). 


Recent Revisions and Observations of Economic Data by DBS 


The basic historical data for this projection were completed around August 
1962. At that time the terminal year of available data was 1961, and these data 
were of course subject to subsequent revision. With the data completed up to and 
including 1961, we immediately went into Projections One and Two. Following this, 
in the late summer, we set up the econometric growth model of Chapter 9, and pro- 
ceeded to fit it to the basic historical data, as completed at that time. These are 
the data which we present in Appendix A, and in PR-1, 2 and 3. 


Since then we have had the observed data for 1962, and with it revisions of 
the data for 1959 to 1961. Ideally one would have liked to have prepared revisions 
of the basic historical data, followed by corresponding revisions in the three 
growth models, and in the three projections. For a larger organization, operating 
on a continuing basis, this is what would be done periodically. However, in 
the case of this project, with limited resources available and the time limitations, 
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as prescribed by the Royal Commission on Health Services which has sponsored 
this study, such revisions could not be made. Hence the historical data and the 
models appear as they were completed in the late summer and into the autumn of 


1962. 


Publication Sources 


All of the primary data come from publications of the Dominion Bureau of 
Statistics, unless otherwise specified. 


Reference Procedure 

We shall refer here to the data of this study by table number and column 
number. Wherever a column is derived from other columns in the table, and the proc- 
ess is adequately implied in the word description and symbol for the column, no 
explanation for that column will appear. 


BASIC HISTORICAL DATA 


Section A — Population and Employment 


TABLE A-1 
Column 
Number PUBLICATION AND EXPLANATIONS 
1 Population of Canada by Provinces, 1921—1960; Daily Bulletin, March 
9, 1962, 1. Population of Canada, Census, June 1, 1961. 
2 From 1945 to 1961 the civilian labour force was derived from The Labour Force 


publications and DBS Reference Paper No. 58 (Revised) of the Special Sur- 
veys Division of DBS. From 1953 to 1961 the average of twelve month- 
ly surveys was used to obtain an annual average. From 1945 to 1952 
quarterly surveys were converted to monthly estimates using a sea- 

sonal pattern. Again the twelve months were averaged. Newfoundland 
data for the full year 1949 were estimated and added in, to correspond 

to the National Accounts for that year. An adjustment was made to the 
estimates for 1950 to include Manitoba in the June survey. It had been 
omitted because of the disastrous flood in that year. 


To obtain the total Canadian labour force N;, estimates of the 
labour force in the Yukon and the Northwest Territories (YNT) were 
added to the data, to make them more comparable to the National 
Accounts data; and finally the numbers in the armed forces, Ny were 
added in. These latter data for 1946 to 1961 were obtained from Bank 
of Canada Statistical Summary, Supplement, 1960, p. 133, and May 1962, 
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Column 
Number 


10 


tle 


p. 321. Our 1945 estimate for Ny is 624 thousand. The estimates for 
YNT from 1945 to 1961 are as follows: 7, 9, 8, 8, 8, 8, 9, 9, 9, 10, 10, 
11, 11, 11, 11, 11, 11, in thousands of workers. 


The data prior to 1945 are special estimates prepared by the 
author. They had been built into the man-hours estimates of column 10 
in this table. Alternative sources, which had not been built into man- 
hours are DBS Reference Paper No. 23 (Revised) Canadian Labour 
Force Estimates, and National Accounts 1926-1956, DBS (Revised) 
1962, p. 100. These sources exclude YNT. 


This is Column 2 less Nm: The sources are the same as for column 2. 
This series also includes estimates for YNT. 


This series includes paid workers in both the private and government 
sectors, as well as employers, own account workers and unpaid family 
workers. The estimates in this series of the employed in YNT (N,.y) 
are the same as the estimates of the labour force, so that unemploy- 
ment in YNT is not estimated. 


Sources same as for column 2. 
Same as for column 2. Note that col. 7 + col. 8 = col. 4, 


Col. 10 = col. 4, except for possible rounding error. Original source of 
col. 10 contained more digits than shown here. 


This series are based on special estimates by the author. These are 
tied in with those for column 2. It is, however, known that the process 
used involved accumulating over twelve months of each year the 
products of employment and average hours of work, all adjusted to 
365 or 366 days. Estimates of hours of work were aimed at hours 
actually worked, and sources ranged through ‘‘ The Labour 

Gazette’’, and Wage Rates and Hours of Labour in Canada, published 
by the Department of Labour; Man-hours and Hourly Earnings of the 
Labour Division of DBS; and data on hours of work contained in The 
Labour Force current surveys and tabulations of the Special Surveys 
Division of DBS. Hours in the estimates already allowed for the effects 
of vacations; illness and strikes, but were subsequently adjusted to 
include also the effects of statutory and conventional holidays like 
Christmas, Civic Holiday, Labour Day and so on. 


Wages, salaries and supplementary labour income of National Accounts, 
up to National Accounts Income and Expenditure 1961, DBS, Aug. 1962, 
Table 1, row 1 divided by man-hours of input by paid workers. The 
latter is formed by multiplying col. 7 and col. 9 of this table. 


Wp N,t+tw,N, 


Np gh 


In symbols we have wy = 
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Column 
Number 
TABLE A-2 
Table A—1, (col. 2 + col. 1) x 100. 
2 The labour force as a percentage of the civilian, non-institutional 


population 14 years of age and over (excluding YNT), as found in 
Canada, Special Table — 12-month averages Special Surveys Division, 
DBS, 9603-512, years 1950 to 1961. For 1946 to 1949 the data is found 
in The Labour Force, Reference Paper No. 58, 1958 Revision, Special 
Surveys Division, DBS. The data in the four quarterly surveys was 
averaged to obtain the estimated annual average. 


4-11 Same sources as for col. 2. 


Section B — Reproducible Wealth, and Miscellaneous 


TABLE B-1 


ie Ky is an estimate of the national stock of physical capital in the form 
of machinery and equipment. The stock includes both private sector 
and government holdings, but the latter excludes military hardware. 
The reason for this exclusion is that such defence goods do not act as 
a factor of production, assisting with the production of future GDP, as 
measured by the National Accounts.! The concept aimed at is the 
stock of machinéry and equipment which does constitute a factor of 
production for future GDP, as measured. 


This is an extremely complex concept to define let alone 
measure. Hence the estimates developed with the limited resources of 
this project can only be hoped to reveal a rough order of magnitude, 
with possibly appropriate movements. 


The approach used is called the ‘‘perpetual inventory method’’. 
The inventory of capital is measured in units of constant dollars of 
value of the base year 1957. Value is thus in terms of prices paid, 
converted to the price level of machinery and equipment in the base 
period. Except under equilibrium conditions where the internal yield 
on capital is equal to the long-term interest rate plus an allowance for 
uncertainty, this value will tend to be less than the present value of 
all expected future marginal products of the capital, discounted to the 
present with the long-term interest rate plus an allowance for uncer- 
tainty. In fact it is this differential between market cost and internal 


1 ; A P 
This delineation involves some arbitrary elements. Military capital and manpower combine to 
produce a Sense of security. This is valued in the national accounts at cost. But it does not 
assist with civilian production in the same way that a highway or school does. 
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Column 
Number 


value which we assume to provide a major inducement to investment. 
Inputs into the inventory are gross investments in machinery and equip- 
ment in the private sector, Gly, and in the government sector, Gly ¢- 
Outflows from the inventory occur as a result of wear, destruction by 
fire and the elements and economic obsolescence. We subsume all of 
these under the blanket term ‘‘depreciation’’. 


In order to carry our perpetual inventory forward we require a 
bench-mark stock of capital, the time series of inflows and a time 
series of estimated depreciation. The dynamic equation for the stock 
of capital is then 


(1) Ky = Ky-1 + Gt - Dy. If gross investment and depreciation occur 


evenly throughout a calendar year, this stock can be assumed to be 
approximately dated as at June 30, 


Our problem now is to get an estimate of a bench-mark stock, and 
a rate of depreciation on the current stock. To do this we begin by 
assuming an average life expectancy for new machinery and equipment. 
Taking into account rough engineering estimates, and the information 
found in Output, Labour and Capital by Professors Hood and Scott 
[39], an average life expectancy le = 16 years was used. With an 
assumed le, a bench-mark stock of capital becomes possible, using 
linear depreciation. Thus we assume that a piece of capital depreciates 
one sixteenth of its value in any one year, and hence at the end of its 
sixteenth year has no value left. Applying this concept, a formula for 
a bench-mark stock of machinery and equipment can be written down. 
For the moment we omit the subscript M. 


(2) Ky = Gl, + le-1. GI,-1 + le-2 GI,.-2 
le le 


poet 26 Gls eon tgs! elated 
le le 


Our opening year of data on gross investment is 1926, and so our first 
possible bench-mark year t is given by t-16+1 = 1926, and hence 

t = 1941. For the year 1942 the same formula can be applied, using the 
GI data for 1927 to 1942. Alternately we may use the formulas, 


le7i 
CG). De= Ghwt S Gli-1e+;, and (1) above 
teem iro 


The resulting stock K, can be assumed to be either an annual average 
stock, or the approximate value of the stock centred at mid-year or 


June 30. 
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These formulas were applied to the estimates of GI}, = Gly 
(Table C—1, col. 5) + machinery and equipment portion of GI, (Table 
C—1, col. 12). The latter proportion was obtained using National 
Accounts Table 54, government investment components, separately 
deflated by price indexes of plant and construction, and machinery and 
equipment. These components included some defence investment, and 
hence were only used to establish a ratio series. GI, excluded any 
defence investment expenditure. With these data it was possible to 
obtain Kj, 1941 to 1961. 


It remained for us to estimate Ky from 1926 to 1940. This was 
done with the following formulas, 


(4) Ky = Kiy-1 ig dKy-) ae GI, 


(5) Ki-1 = K, - GI; , where d is an average rate of depreciation on the 
(1—d) 


standing stock of capital. 


The rate of depreciation which produces D, is d*=1/16 = .0625 
applied to the gross stock of capital, 


le 
(6) GK,-, = = GI,-; . But the stock of standing capital K; is net of 
i=l 


depreciation, and on the average, and subject to the time profile of 
investment, will tend to be about one half depreciated. Hence to pro- 
duce the same magnitude of depreciation D, the rate d must be about 
twice as large as the rate d’, 


Values of d were estimated from the data on K and GI, from 1942 to 
1961. The results ranged from .0951 to .1169, with variation due to the 
changing time profile of GI,. It now was necessary to decide what 
value of d to use to move the K series back to 1926. The technique of 
decision used was to try various values of d to establish what appeared 
to produce a reasonable range of series K, 1926 to 1940. The average 
value of d from 1942 to 1961 (.1012) gave a K series 1942—1961 close 
to our estimates using formula (2) above. But in running the series 
back to 1926, we found the K value for 1926 seemingly too low in terms 
of reasonable trends in Ky / GDP, and in comparison with results for 
certain years obtained by Hood and Scott [39 p. 451]. We next tried 

d = 2d* = .1250. This seemed to tilt the 1926 end of the K graph a 
little too high, and the 1961 end a little too low. Further testing and 
graphing led to the selection of d= .1210 to carry Ky; back through 
1940 to 1926. The results already obtained using formulas (1), (2) and 
(3) above were retained for the estimates from 1941 to 1961. 
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2 


Kapc fefers to the national stock of dwellings, plants or factories, and 
construction works such as roads, bridges, harbours, parks and land 
improvements. It includes the holdings of the private or business sec- 
tor (which includes government operated business) plus the holdings of 
all levels of government, except for works which were constructed for 
defence purposes. Once again the perpetual inventory concept is used, 
to build up stock estimates from gross investment data in constant 
dollars of 1957. The national gross investment data is GI3pc¢ = Glapc 
(Table C—1, cols. 3 + 4) + the portion of GI, (C—1, col. 12 estimated 
to be dwellings, plant and construction. 


The average life expectancy of this kind of capital is of the 
order of 50 years (cf. Hood and Scott [39] p. 473 ff.). Hence it was not 
possible to obtain a bench-mark stock using formula (2). Consequently 
it was necessary to obtain both a bench-mark estimate of this stock, 
and an appropriate rate of depreciation d on the net or depreciated 
stock. 


The bench-mark selected was Hood and Scott’s estimate for 1947 
in 1949 dollars, as follows ((39] pp.444, 449, 450): 


Netstock’="total indtistry?. <..t os Ss ee sies. ees ole ee $9,106.1 m 49$ 
Social Capital — government — construction ........ 4,266.8 
(4,289.4 less estimate for defence) 
POU SUNG oe picts ti casass te, +s ¢ Va pidie & sd or eie a Sy ous Meee 9,342.2 
TNSTIGULIONS sic ao 55s as aces ss ce 40 0 chara ie Mate eneinre T270.5 
TOL oO dibeNavs's-shacy’ § scksiakiceapssishe Wik Sak kw cas eae oe $23,991.6 m 49$ 


Implicit price index, dwellings, plant and construction, for 1957 on 1949 
base = 1.0000, is 1.4536. Hence KGpo47 = 23,991.6 x 1,4536 = 34,874 m 
1957 $. (See also A. Scott [110], and O.J. Firestone [24] Table 100). 


To obtain an appropriate rate of depreciation d we started off 


With es 2 x id a2 On .04, This was of the same order of magnitude 


as the d implicit in the Hood and Scott data corresponding to the above, 
and for the series 1945 to 1955. This gave us a series for KGp¢ which 
seemed on the basis of graphical analysis to be high in 1926, and to 
be low in comparison to the Hood and Scott estimates for 1953 onward. 
Consequently a slightly lower d = .039 was tried. This corrected the 
series at both the 1926 and 1955 ends, but it still seemed too high in 
1926, relative to say its value in 1950, and too low in 1955 relative to 
Hood and Scoti. The next trial was d = .0373, arrived at by an extrapo- 
lation with the previous results. The new series obtained from d = 
.0373, using the above bench-mark for 1947, and formulas (4) and (5) 
seemed to present a reasonable picture, and it was the one used in 
this study. 
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Column 
Number 


4 Inventory stocks could be carried forward or backward using the 
National Accounts ‘‘Change in Inventories’’ (A H) in constant dollars, 
if one bench-mark stock value were known. The dynamic equation 
would be 


(1) H, = Hy-, + AHy, where H; is dated at December 31 of year t, and 


AH; refers to change in the stock from January 1 to December 31 of 
year t. 


An estimate of Canadian inventory stocks is found in Scott 
[110] page 196. Scott gives estimates for 1947 and 1955, but believes 
his 1947 estimate to be more reliable. The estimates are in millions of 
1949 dollars, and hence must be inflated to the price level of 1957 for 
our purposes. No published price indexes are very satisfactory for this 
purpose, especially since the mix of items in inventories may differ 
from the mix in sales, or that used in the weighting of published 
indexes. But the following expedient was used. Scott’s estimates were 
separated into Livestock, and Other Business and Farm Inventories 
combined. The former was inflated by the wholesale price movement of 
Livestock, the latter by the movement of the General Index of Whole- 
sale Prices, from 1949 to 1957. These price indexes were obtained from 
Canadian Statistical Review, Summary, 1959. The results were as 


follows: 
inlentone Stacie 1947 Price Movement 1947 
Tea, cate bee m 49$ 1949 to 1957 m 57$ 
LAVEStOCK fs cs ea sreciowars sas 1,570 .95015 1,492 
Other Business and 
Farm Inventories ..... 5,350 1.1467 6,135 
Total:Stockt.ctesttee ocie 6,920 7,627 


The bench-mark figure of 7,627 was carried in both directions 
from 1947 using (1) above. The AH data used is found in Table C-1, 
COM: 


For our purposes, a mid-year dating was more appropriate, since 
the K series were dated at mid-year. Mid-year values were estimated 
using the formula 


ZY  aCap ctl ss 
6 If we assume that the Canadian economy does not suffer from 
structural unemployment because of surplus population in relation to 


resources, and that physical capital and manpower are in appropriate 
balance so that both are unemployed or at high level employment at the 


same time, then the rate of unemployment of labour can be used as an 
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10 


11 


12 


indicator of the rate of unemployment of capital. It seems appropriate 
to adjust capital for its degree of unemployment, in order for it to play 
its proper role in the production function. The adjustment was made 
only for fixed capital, and not for inventory stocks, using the formula 


° + or 
Cee Ka ae [100.0 — avg = 2.0) 2e85| 


This formula embodies the assumption that fixed capital is fully 
utilized when the rate of unemployment of labour is 2.0 per cent or 
less. When this rate of unemployment becomes greater than 2.0 per 
cent, then the rate of utilization of capital is progressively reduced. 
For example, at unemployment of 3.0 per cent, the rate of utilization 
of fixed capital is computed by this formula to be 99 per cent. 


F,, which excludes interest and dividends received from abroad 
(7i4), is the export concept appropriate to Gross Domestic Product 
(GDP). It is derived from Table C—1, col. 8, less Table F—1,-colZ; 


F, is the import concept appropriate to GDP, and is derived from Table 
C-1, col. 9 (absolute value), less Table F—1, col. 1. 


Glap CM — GI + Glq Ty GI, = Glapem ote GI, = Table c-l, col. 6 + 
col, 12. 


Depreciation is assumed to occur only with respect to fixed capital. 
Since we have estimated total stocks of national fixed capital in dwell- 
ings, plant, construction, machinery and equipment, and since we have 
observed data on total gross investment in these areas, we are able to 
infer the volume of depreciation from the dynamic formula for the 
stocks. This formula is 


(1) Kap cmt = Kapcem, t-1+ Glapcmt - Dit 
Everything in this formula is known, except D®, . Thus col. 10(t) 
= col. 9(t) + col. 3(t—1) - col. 3(t). The first year for which we can 


obtain an estimate is 1927, for which we need the stock figures for both 
1926 and 1927. 


Indirect taxes less subsidies are obtained from the National Accounts 
publications of DBS, Table 1, in current dollars. In this column they 
are deflated to the purchasing power of 1957 dollars by the price index 
P. This price index is found in column 13 of this table. 


The total income accruing to property and enterprise in the economy 
may be defined as non-wage income in Table 1 of the National 
Accounts, and includes rows 3 to 6: corporation profits before taxes, 
rent, interest and miscellaneous investment income; and accrued net 
income of farm and non-farm unincorporated business. This is desig- 
nated as 7,, in money terms or current dollars, and is not corrected by 


Zoe 
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13 
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the inventory valuation adjustment. It is deflated to 7 in 1957 dollars 
by deflating undistrubuted corporation profits when positive by Papcy 


(the implicit price index in this study of Glgpcy), and by then defla- 
ting the remainder by P as found in col. 13, of this table. 


D,, is capital consumption allowances and miscellaneous 
valuation adjustments in current money terms as found in National 
Accounts, Table 1, row 10. It is deflated to D, its purchasing power in 
1957 dollars, by Papcy: 


This implicit price index corresponds roughly in concept to the price 
level of Net National Product (NNP). It is designed to provide a simple 
deflator for all income components in GNP that are not known specifi- 
cally to be mainly destined for spending on Glgpcy- The latter are 
assumed to be D,, (capital consumption allowances and similar busi- 
ness costs) and vt, ,, (undistributed corporation profits, when these 


are positive); and these are deflated by the implicit price index 
P apcm related to Glupcm -We then find P from the formula 


a ae 
(1) P= \GNEm 7 eum > Da x 100, where the numerator is in market 
GNE - wt, -D 


value or money terms, while the denominator is in constant 1957 
dollars. The sources for formula (1) are as follows: 


Numerator: National Accounts 


Table 2, row 15 - Table 17, row 49(a) (when positive) - Table 1, row 
10. 


Denominator: Table C—1, col. 11 - Table F—1, col. 7 (when 
positive) - Table F—1, col. 11. 


A more complex deflation of the income side could be carried out 
by tracing each income component to the areas of GNE where spent, 
and deflating each appropriate section of each component by the appro- 
priate price index on the expenditure side. This would convert dispos- 
able income into their purchasing power, but would be a difficult 
deflation to achieve. 


The values of P are shown to more digits than are significant, 
since extra digits were carried for computational purposes in the 
attempt to keep rounding errors away from the region of significant 
digits. 
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Section C — Allocation of National Product to Final Uses 


TABLE C-1 


In this table we attempt to express all of the components of 
Gross National Expenditure (GNE) in the prices or price levels of 1957, 
or according to the purchasing power of dollars as they were in 1957. 
This involves of course a difficult and elusive theoretical concept, 
which will not be analysed here. There is a voluminous literature on 
this concept, but no attempt has been made to reference it here. 
However, for information cn concepts and procedures used by the 
Dominion Bureau of Statistics to remove the effects of changing prices 
from the market value series of GNE, and thereby change this aggregate 
to a series of physical volume of output, the reader is reterred to 
National Accounts,Income and Expenditure 1926—1956, DBS, Ottawa, 
1962). Baul 0. 


The resulting series expressing the physical volume of GNE 
and its movements are found in the National Accounts publications, 
Table 5. Corresponding implicit price indexes are found in Table 6. 
These latter are based on the hypothesis or axiom that any aggregate 
market or money value time series can be factored into aggregate 
quantity and price components. 


(1) Vi = Q: Pot, where o is the base period of price indexes. Then if 
we know V,, and have estimated Q, by the deflation of detailed compo- 
nents by appropriate price indexes, the price index ot the aggregate is 
implied by (1), and is found from 


(2) V./ Qt = Pot 


When the data for this project were being assembled the sources 
available for a continuous series of deflated GNE were as follows: 
National Accounts 1926—1956, Ottawa, 1958; National Accounts, First 
Quarter, 1961; National Accounts, Fourth Quarter and Preliminary 
Annual, 1961; and subsequently National Accounts, Income and 
Expenditure, 1961, From these sources it was possible to obtain the 
deflation of GNE from 1926 to 1961 in constant 1949 dollars, and from 
1947 to 1961 in 1957 dollars. It was desirable to have the data for this 
project in the dollars of the latest possible base period, 1957, so that 
the projections would be in values as close as possible to current 
price levels. Hence a major conversion operation was necessaty, to 
obtain the whole series from 1926 to 1961 in 1957 dollars. 
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Conversion of GNE and Components to 
Constant 1957 Dollars, 1926-1961 


As technology and supply conditions change, and as consumer 
preference or utility functions or tastes change, the price pattern of the 
economy will alter. At the same time the pattern of quantities of goods 
consumed changes, and new goods come into market baskets while old 
goods are dropped out. For these reasons the quantity weighting patterns 
ot price indexes are periodically changed, while at the same time the 
price pattern inherent in deflated GNE alters correspondingly. Three 
price patterns have now become involved in the deflation of GNE, 
as follows: 


Time Period of Basic Deflation Time Period of Price Pattern Used 


1926-1947 1935-1939 
1947-1956 1949 
1956-1961 19S], 


Each of these sub-periods is deflated by price indexes with time 
bases (and approximately weight bases) as shown in the second col- 
umn above, thereby producing a deflation approximately in terms of the 
constant prices of these periods. However when we want to chain these 
three sub-periods together to obtain a continuous deflated series in the 
prices of only one period, a major problem arises. Let us examine this 
problem. 


Suppose we deflate GNE and components from 1956 to 1961 using 
1957 based price indexes. We derive implicit price indexes for GNE and 
all major components. Now each of these indexes can be moved back 
to 1947 using the movements of the implicit price indexes derived from 
the 1949 based deflation. The components of GNE in money or market 
value terms from 1947 to 1956 can now be deflated by these implicit 
price indexes, to give GNE and components for these years in 1957 
dollars. But we now find that unfortunately the minor components of a 
major component, will not add up to the major component, all in 1957 
dollars; and at the same time the major components will not add up to 
GNE in 1957 dollars. In fact to obtain ‘‘equality’’ between any compo- 
nents and their total, an ‘‘adjusting entry’’ must be added into the 
National Accounts. These adjusting entries are found in Table 5 of the 
National Accounts whenever it is attempted to extend the use of a 
price base or pattern outside its own period of original deflation. 


These adjusting entries present a problem when economic research 
is undertaken using the National Accounts data. For no economic 
meaning can as yet be ascribed to them. They represent numerical 
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discrepancies which prevent any complete explanation of the allocation 
of production to final uses. They could be removed by allowing the 
detailed component deflation to add up exactly to new aggregates like 
total consumer expenditures and total GNE. But now the new implicit 
price indexes of these aggregates would have different movements than 


they had under their original and more basic deflation. Correspondingly 
the new aggregates of C and GNE would display different movements 
from those originally found in their basic deflation. This is accord- 
ingly not a suitable solution to the problem, especially where we are 
particularly concerned with both the quantity movements and allocation 
aspects of real GNE and components. 


The adjusting entries are essentially expressing the situation 
that price patterns and allocation patterns become increasingly dif- 
ferent from what prevailed in a base period, as we move farther and 
farther away from this period. Hence deflation to produce GNE valued 
in the individual prices of this base period becomes increasingly 
unrepresentative of the real world situation the farther we move away 
from the base period. The adjusting entries will consequently get 
larger. 


Is there any way out of this impasse? For our project constant 
dollar allocations of output, and real movements of quantity series are 
of more importance than price levels and their movements. For ours is 
a study of development and growth in real terms. We could obtain both 
the appropriate level and movements of total GNE for the period 1947 
to 1956 if we used the best deflation of GNE for this period (in 1949 
dollars), but lifted the whole level of GNE so that it would meet the 
1956 value of the 1957 dollar deflation. This involved lifting GNE in 
1956, the overlap year, from 23,811 million 1949 dollars to its corre- 
sponding value of 31,508 million 1957 dollars. This involved a ratio of 
increase of 1.323,254. If now we applied this ratio to the whole series 
of GNE from 1947 to 1956, we could have lifted it to a level reflecting 
1957 prices, while yet preserving its movements which would be more 
appropriately determined by its own deflation by 1949 based price 
indexes. 


But this deflation by 1949 based prices also gives us the most 
relevant allocation pattern of GNE into its components, for the period 
surrounding 1949. We could preserve this allocation pattern by also 
raising all components of GNE in the 1949 deflation by the same ratio 
by which we raised GNE itself — that is by the constant GNE overlap 
ratio for 1956, ro5, = 1.323,254. But while now we have GNE expressed 
in its best allocation pattern, with components also adding up exactly 
to their corresponding aggregates, without any adjusting entry, the 
question arises: have we lost the proper year to year movements of all 
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of the minor and major components of GNE? The answer is: no, for the 
multiplication of all GNE, and components by the constant ratio To56 


leaves all real movements invariant for all components, as well as for 
GNE. 


Here then we have a transformation of the 1947—1956 deflation, 
using 1949 prices, which lifts the results to a 1957 price level, but 
without imposing the price pattern of 1957 on the deflated results. They 
retain the price pattern of 1949 as the basis of allocation, and year to 
year movements, which remain invariant under the transformation. 


This is in effect the concept and procedure used in arriving at 
Table C—1. The price indexes implicit from this procedure will be 
somewhat different in level for the period 1947-1955, than those 
obtained by the DBS procedure. But their movements will be the same 
as for the DBS procedure, and as obtained in the original deflation of 
this period. 


They will however experience a discontinuity of level and 
movement at the overlap years 1947 and 1956, and it is in fact this 
discontinuity which the DBS procedure avoids. 


The same concept and procedure was used to link on the 1935— 
1939 deflation at the year of overlap, 1947. Now the overlap ratio was 
to47 = 2.252,231. One problem, mentioned above remained. There 
might be discontinuities in the detail of GNE, arrived at by two dif- 
ferent methods, in the overlap year. This discontinuity would arise as 
a result of the abrupt shift from one price pattern to the other. This 
might cause volume movements in the components from 1946 to 1947 or 
1955 to 1956 to be unrepresentative of the real situation. This was 
checked by graphing GNE and components and their implicit price 
indexes, and studying their movements around the years 1947 and 
1956. No problem of discontinuity appeared around 1947. However at 
the 1956 link discontinuities did appear in most major components of 
GNE. Smoothing operations were accordingly undertaken for this link 
by graphical and arithmetic means, and in the light of study of the 
economic situation in the years involved. C was adjusted for 1954 and 
1955 to provide a smoother transition. G, GI and GIg were adjusted 
for the same years as C. F4, and Fj were adjusted for the years 1951 
to 1955 inclusive. 


Such then is the explanation for Table C—1, columns 1 to 11. The 
primary data for column 12 was derived with help from DBS in subtrac- 
ting defence capital goods from total government spending on capital 
goods. The conversion of the whole series to 1957 dollars was carried 
out using the overlap ratios r,5¢ and 1,47, aS above. Smoothing for 
1954 and 1955 was carried out in the same proportions for C,, GI, and 
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Column 
Number 


Gy as for total G. DBS is in no sense responsible for the result. 
Finally, we point out that where a multiplication of both components 
and totals including GNE by a constant factor occurs, the components 


may no longer add exactly to totals because of the rounding errors 
introduced. 


TABLE C-2 


In this table the objective was to separate the final use of total 
production (income) into consumption and investment, with govern- 
ment expenditure separated into these two categories for aggregation 
with private sector counterparts. With help from DBS, total government 
expenditure was separated into 


(1)G=C, + GI, + Gy. This author of course takes full responsibility 


for the processing including smoothing, and hence the final results for 
these three component series. GI, is discussed above, and equals gov- 
ernment non-defence spending on capital goods. Gy represents all mil- 
.tary or defence spending of government, including fixed capital pur- 
chased for defence purposes. Gy then represents social consumption 
for defence purposes. Capital goods are included in Gy since they do 
not contribute to the general civilian output of the economy in the same 
way that the capital goods of other government departments do. Gy is 
then treated as exogenous production and consumption. The assump- 
tion is that it is not motivated by the social and economic needs and 
opportunities of the time, but rather is influenced by international 
relations and developments. The Gy estimates appear in column 4 

of this table. C, represents all government non-defence and 
non-investment spending, and is thus the total current or social con- 
sumption of society. The estimates for C, are set out separately in 
Table C—5, column 9. 


1 Table C—1, col. 1 + Table C—5, col 9. 


This is total investment in physical, reproducible capital, by the 
government and private sectors, excluding defence investment. Recall 
that GI = Glpcy- Table C-1, cols. 6+ 7 +12. 


NO 


3 Table C—1, col. 8 - col. 9. This can also be defined as the Current 
Account Surplus, S,. 


4 Explained above under general description Table C—2. 


6 Sum of cols. 1 to 5. 
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Number 


7 to 10, 
& 12 


11 


10 


1 
12 
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Are columns 1, 2, 3, 5 and 4 divided by GNE, then multiplied by 100. 


Gross National Saving, S in this study, is defined to be that portion of 
GNP which is not consumed for civilian and defence purposes. It is 
thus equal to col’s.6 — 1 — 4. This is also equal to the total Gross 
National Investment by residents in Gross Domestic Investment plus 
the trade balance plus residual error on expenditure side (cols. 2+3+ 
5). (S" /GNE)x 100 = S”°, producing col. 11. 


TABLE C-3 


This table is derived by dividing all of the components of C—1 by 
total Canadian population N (A~1, col. 1) for the corresponding year. 


TABLE C-4 


Columns 1 to 6 are columns 1 to 6 of Table C—2, divided by 
population N. 


(Table F—1, col. 1 - col. 2) divided by N. 


This is total gross saving in the economy on a Gross Domestic Product 
(GDP) basis. GDP = value of all goods produced inside the 
geographical boundaries of Canada = GNP + 7qi - mia. Hence 

Total Domestic Saving = S" + wa; - mia = S" + wai Col. 9 = 

cols. 7 + 8. 


Table F—1, col. 3 divided by N. Also col. 10 = col. 6 - col. 8, other 
than for rounding error. 


Table C—5, col. 9, divided by N for corresponding years 
Table C-—1, col. 12, divided by N. 


TABLE C-5 


_ This is a breakdown of total consumer expenditures in constant 
1957 dollars into non-durable goods, durable goods and services. While 
the author obtained assistance on this breakdown from DBS, he takes 
full responsibility for the processing involved and for the final results. 
Electricity, gas and water used in households were all classified for 
this study as non-durable goods. The medical services in column 4 
include in concept only that medical, hospital and nursing services 
paid for directly by the consumer by cash or through insurance. This 
series accordingly includes only a portion of the total health services 
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Column 

Number 
provided in our society. For example it does not include health services 
provided by firms, institutions and government to employees, health services 
given to indigents, and the services provided by government hospitals and 
public health departments. The more comprehensive picture of the total health 
services will be found in the studies for this Royal Commission by 
Professors J.J. Madden and E.J. Hanson.! 


9 The source and method for column 9 C, has already been 
outlined in the discussion of G, GI,, and Gy in Tables C—-1 and C-2. 


11 Total National Consumption C” is equal to Total Private 
Consumption C (col. 8) plus Public Consumption C_{col..9), 


TABLE C-6 


1-8 Here we have expressed the components or private consumption shown 
in Table C—5, as percentages of their total. 


9 Table C—5 (col. 9 + col. 11) x 100. 


Section D — Income Distribution to Factors of Production 


TABLE D-1 


1 National Accounts 1926-1956, DBS, Ottawa 1958; National Accounts 
1961, DBS, Ottawa, 1962; Table 1 row 1 plus row 2. 


As for col. 1. Rows 3+ 4+5+6. 

As for col. 1. Row 7 with sign reversed. Row 7 = IVA,, =-J 
As for col. 1. Row 9. 

As for col. 1. Row 10. 

As for col. 1. Row 11. 


me 


aon nn & WwW NY 


In concept this series is made up of net national income at factor cost, 
plus capital gains on inventories (i.e., less IVA), plus government 
transfer payments (including interest on public debt), less corporation 
profits taxes, withholding taxes, government investment income and 
employer and employee contributions to social insurance and govern- 
ment pension funds. It rightly includes charitable contributions of cor- 
porations, and these have been left in Corporation Profits before Taxes 
in National Accounts Table 1. It includes undistributed corporation 
and adjustment on grain transactions (undistributed Wheat 


profits 7.4m 


1 Hanson, E.J., The Public Finance Aspects ot Health Services in Canada, Madden, J.J., The 
Economics of Health, studies prepared for the Royal Commission on Health Services, 
Ottawa: Queen’s Printer (in press). 


10 


11 
12 


10 
11 
12 
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Board and Canadian Co-Op. Wheat Producers profit) 7§,, . For this 


table we find Y,, from the equation Y,, = Yom + Tcum + Tum = COl. 12 + 
col. 11. 


Col. 8 + col. 5. 


This variable represents the amount of income which the three levels 
of government combined have to spend on the goods and services 
available in the economy. Referring to the National Accounts publica- 
tions of col. 1, we find Y,,, in the following way: Table 9, row 18, less 
Table 10, row 21, less row 20(a), less row 20(b). 


Teum 2 National Accounts Table 17, row 49(a). 72: Table 17, row 49(c). 


National Accounts Table 3, row 7. 


TABLE D-2 


In these columns, the data in Table D-1, columns 8, 5, 9, 3, 10 and 6 
are converted to percentages of GNP,,. 


Table D-1, col. 10. Also this table col. 11 — col. 12. 


National Accounts 1926-1956, DBS, Ottawa, 1958; National Accounts 
1961, DBS, Ottawa, 1962; Table 2, row 2. 


This table col. 8 - col. 9. Also National Accounts Table 10, row 22. 
National Accounts Table 9, row 18. 


National Accounts Table 10, rows 20(a) plus 20(b) plus 21. 


Section E — Important Ratios Related to Growth and Some Important Growth Rates 


PSS 


Ce N FD WN 


TABLE E-1 


This is the savings ratio appropriate to GDP. Table C—2, col. 2 = 
Table F—1, col. 3. 


Table F—1, col. 3 + Table B-1, col. 5. 

Col. 4d x col. 2. 

Table F—1, col. 3. "GDP, = GDP; — GDP,-4. 
GDPe} 

Table B—1, col. 1 + Table F—1, col. 3. 

Table B—1, col. 2 + Table F—1, col. 3. 

Table B—1, col. 3 + Table F—1, col. 3. 

Table B—1, col. 4 + Table F—1, col. 3. 
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Column 

Number 
9 Table B—1, col. 5 + Table F—1, col. 3. 
10 Table B-1, col. 5 = Table A—1, col. 10. 
11 Table F—1, col. 5 + Table A—1, col. 10. 
12 Table A—1, col. 12 += Table B—1, col. 13. 


TABLE E-2 

1 Table C—2, (col. 1 = col. 6) x 100. 

2 Table C—2, (col. 4 + col. 6) x 100. 

3 (Table C—1, col. 1 + Table F—1, col. 9) x 100. 

4 pa (tata ma) « 100, 

K 
Numerator: B—1 col. 12 - F—1 col. 11 + F—1 col. 1 - F—1 col. 2. 
Denominator: B—1 col. 5. 

a This is the ratio of the civilian wage bill deflated by P, to that part 
of civilian Gross Domestic Product to which an allocation to labour 
and capital seemed appropriate. The formula was 

W 
1) yy =» 
GDP, — T;-, — (+ “”R1) 
Numerator: (National Accounts, Table 1, row 1) + Table B—1, col. 13) 
x 100. 
Denominator: Table F—1, col. 5 - Table B—1, col. 11 - Table F-1, 
col. 13. 

In any future refinement it may be better to include in the 
numerator an estimate of the wage component in the income of 
unincorporated business. 

6 YK= 1- YL- 

cs Year to year growth rate formula applied to Table A—1, col. 10. 

8 Growth rates for Table 3-1, col. 6. 

9 Cor. 5 col. 7+ colt Gx col.73- 


10 Growth rates for Table F—1, col. 5. 
aimee Col. 10 - col. 9. 


2 The formula for‘A is found in Chapter 8, as equation (10). To obtain 
column 12 we divide column 11 by (1 + column 9). 

13 We give A a value 1.000 in 1926, and then carry it forward to 1927 by 
1.000 (1 +*Ayo 97). Similarly Ayoog = A1927 (1 + “Aig2g), and so on. 
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Section F — Gross Domestic Product and Real Disposable Incomes 


Column 
Number 
1 


TABLE F-1 


National Accounts, Table 4, row 5, appropriately deflated. Implicit 
price index of main components of F| provided by DBS gave initial 
deflation. The series was then linked as for F; component of Table 
C-—1. The author takes full responsibility for the results. 


National Accounts, Table 4, row 4, appropriately deflated. Implicit 
price index of main components of F) provided by DBS, gave initial 
deflation. The series was then linked as for F> component of Table 
C—1. The author takes full responsibility for the results. 


This series depicts the total production of new goods within the 
geographical boundaries of Canada. Table C—1, col. 11 + Table F—1, 
col, 1 — Table F-1, col. 2. 


The value added by the national defence sector of government is taken 
to be military pay and allowances. Assistance in the deflation of this 
component was provided by DBS. The results were then linked and 
smoothed in the same way as G in Table C—1. The author takes full 
responsibility for the results. An alternative approach would have been 
to deflate military pay and allowances Wy, (National Accounts, Table 
1, row 2) by the price index P (Table B—1, col. 13) to obtain Wy. This 
is in effect what is done when the income side of the accounts is de- 
flated to obtain columns 6 and 9 of this table, for these contain mili- 
tary pay and allowances. Wy was in fact required for the econometric 
model in Chapters 9 and 10. 


National Accounts, Table 3, row 7, deflated by Table B—1, col. 13. 


National Accounts, Table 16, row 44(h), is deflated by the price index 
implicit in Appendix A and the National Accounts of Glapcm (Papcm), 
when these values are positive. Negative values are deflated by P, 
Table B—1, col. 13. 


National Accounts, Table 17, row 49(c), deflated by P, Table B—1, 
cok, 13: 


Table D—1, col. 10, deflated bv Table B—1, col. 13. 


National Accounts, Table 1, row 10, deflated by Parco implicit in 
Appendix A and the National Accounts. 


National Accounts, Table 1, row 7, deflated by Table B—1, col. 13. 
National Accounts, Table 1, row 11, deflated by Table B—1, col. 13. 


Appendix to Chapter 7 — Projection No. 1 (PR—1) 


1 


Population 1926-1961, from Table A—1, col. 1. Projected population 
1966—1991 from the study by Dr. A. Stukel, (see Appendix E). The 
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Column 
Number 


10 
11 
12 


13 
14 
15 


16 
17 


18 
19 


population projection in which net immigration was assumed to be 
50,000 per annum was the one used for this study and the projections 
of economic growth. 


For the years 1946 to 1949 these data were derived from DBS, Special 
Surveys Division, The Labour Force, Reference Paper No. 58, 1958 
Revision. Four quarterly surveys were averaged to obtain annual aver- 
ages. The purpose of these data was solely to obtain participation 
rates. From 1950 to 1961 the annual average data was obtained directly 
from DBS, Special Surveys Division, Canada, Special Table, 9603—512. 
These data were based on The Labour Force Survey definitions, and 
excluded inmates of institutions, Indians on reservations, the armed 
services and residents of the Yukon and the Northwest Territories 
(YNT). 


From 1966 to 1991 the estimates were prepared by applying 
labour force participation rates to population projected as given in Dr. 
A. Stukel’s study (see Appendix E), with appropriate adjustments. 
Estimates for YNT were added in for these years, so that the labour 
force obtained in the projection corresponds to the civilian labour force 
N,—Ny in the Basic Historical Data. 

Same sources and explanation as for col. 2. 


1946-1961, same as for col. 2, 1966-1991 projected on the basis of 
historical analysis, using graphical and arithmetic methods. 
1946-1961, same as for col. 2, 1966—1991, col. 2 x col. 4. 


Col. 3.x col; 5. 

Table A—1, col. 9, 1966-1991 assumed for projection. 
Table A—1, col. 5. 1966-1991, (col. 8 x col. 9) + 100. 
Table A—1, col. 4. 1966-1991, col. 8 - col. 10. 


Table A-1, col. 9. 1966-1991, projected from 1961 value using 
compound annual growth rate of -.6712 per cent. 


Col. 12 x 7/365, and x 7/366 for leap year. 

Table A—1, col. 10. 1966-1991: (col. 11 x col. 12) + 1,000. 
Table E-1, col. 11. 1966-1991, projected from 1961 value using 
compound annual growth rate of 2.75 per cent. 

Table F—1, col. 5. 1966—1991 col. 14 x col. 15. 


Table F—1, col. 4 + col. 5. 1966-1991 linear extrapolation based on 
graphical and other analysis. 


Table F—1, col. 4. 1966-1991, col. 16 x col. 17. 
Cols. (16 + 18). 
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Column 
Number 


20-23 


24 
ZT 
28 


29 
30 


32 

33 

34 
35—37 


38—40 
41 
43 


44 
45 
46 
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Same procedure as for columns 17 and 18. The long-term trend in the 
ratio 74; / GDP, has been downward, though it rose from 1945 to 1950, 
and from 1953 to 1961. It was assumed that as the economy continues 

to mature this ratio should continue its downward trend. In this projec- 
tion the ratio was given a downward linear trend from its 1961 value to 
reach in 1991 the lowest level it had ever reached previously. This was 
its value in 1953. Within the context of a group of trading nations all 
growing at approximately the same rates (as a result of their interrelated- 
ness) these ratios might eventually stabilize. The ratio 71g /GDP. had 


had been fairly steady since 1946, and was projected with the constant 
value of .005. 


Cols. (19 - 21 + 23). 
Cols. 26 x 24. 


Table C—6, col. 9. This ratio was on a steady climb since 1944. The 
graphical trend from 1947 to 1961, with slight modification downward, 
was projected linearly. 


Cols. (27 x 28) = 100. 

Cols. (27 - 29). 

Cols. (24 x 31) + 100. 

Cols. (24 - 27 - 32). 

Table C—2, col. 11. 1966-1991: 100.0 - cols. (26 + 31), 


Table C—6, cols. 1—3. 1966-1991, the graphical trends of these 
percentages were projected. 


Table C—5, cols. 1—3. 1966-1991: (Col. 30 x cols.35 - 37) + 100. 
Table C—4, col. 1. 1966-1991: Col. 27 = Col. 1. 


Table C—1, cols. (2 = 11) x 100. 1966-1991: Trend of G° (graph) 1952— 
1961 projected linearly. 


1966-1991: Cols. (24 x 43) + 100. 
Table C—1, col. 12. 1966-1991: Cols. (44—29-—32). 
Cols. (33 — 45). 


Appendix to Chapter 8 — Projection No. 2 (PR—2) 


In this extrapolation the civilian labour force is projected by 
detailed sex and age groups. The population source for the labour 
force — the civilian, non-institutional population aged 14 and over — 
was obtained from Dr. A. Stukel’s study (see Appendix E). It was 
developed as a by-product of his population projection, and again the 
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Column 

Number 
variant assuming net immigration of 50,000 per annum was used. As 
indicated in this appendix, separate population estimates were added 
in for YNT, thereby producing the data for population source Nj 4;5 
shown in PR-2. 

The participation rates for each sex and age grouping were 
graphed for 1946 to 1961. The trends were studied intensively from the 
viewpoints of sociological, technological and economic developments. 
They were then projected on the same graphs, taking into account 
other projections, and trends in the United States participation rates. 
In this way the projected 100 pr, data of PR—2 was obtained. 


The civilian labour force data, Ny-4,;, was then derived by 
multiplying corresponding values of N,4; and prj. 


31 Table A—1, col. 3. 1966-1991 data carried forward from cols. 5, 
10, --—, 30. 


ae Table A—1, col. 5; 1966—1991: Cols. (31 x 32) + 100. 
34 Cols. (31 - 33). 
35 Table A-1, col. 10; 1966-1991: (PR—2, col. 34 x PR—1, col. 12) = 


1000. 
36 Lia Lees . 
Lies 
oF Compound annual growth rate of A from 1926 value to 1961 value was 


1.7 per cent. This was the growth rate projected. In five years this 
growth rate produces an increase in A of 8.794 per cent. 


38 Table E—2, col. 5; 1966-1991: projected on basis of graphical trend. 
This trend moderated after 1966. 


39 The proportionate five-year change in GDP, is calculated using 
formula (12) in Chapter 8. 


40 Table F—1, col. 5. 1966 value = 1961 value x (1 + 1966 value, col. 
39). Similarly for subsequent years. 


41 In this projection the value added by national defence was brought 
closer into line with Dr. A. Stukel’s assumptions on the numbers in the 
armed forces, in his preparation of the population source for the labour 
force estimates in this projection. Each five-year proportionate move- 
ment in Dr. Stukel’s assumptions for Ny was increased by .01 to allow 
for the increased education and training needed in the armed forces. 
The resulting five-year growth rates were used to advance Gy, for 
1961 (Table F—1, col. 4) through to 1991. 


42 Cols. (40 + 41). 
43-44 The same ratios projected for PR—1 were applied to GDP, of PR—2 to 
project 74; and 744. 
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Number 


45 
47 


48 
49 
50 
51-52 
53 


54-56 
57 
59 
60 

61-63 


64 


65 
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Cols. (45-43 + 44). 


The basic allocation formula for separating GNP into final uses 
is the same as that used in PR—-1: C"®° = 75 


Goad 
Gne = PAL 
GNE = 100_ 


1966-1991: (PR—1, col. 28 x PR—2, col. 47) = 100. 

Cols. (47-48). 

See allocation pattern for col. 47. 

See allocation pattern for col. 47. 

1926-1961: Derived from Table C—5, col. 10, 1966-1991: Derived from 
PR—2, cols. (48 + 56). 

This allocation of C was made using PR—1, cols. 35 - 37. 

1966-1991: (Col. 47 + PR—1, col. 1) x 1000. 

1966-1991: (Col. 45 x PR—1, col. 43) + 100. 

Cols. (59 - 50 - 48). 


Capital inflow was assumed to decrease from 1.0 per cent of GNE in 
1966 to — 0.07 per cent in 1991 (Cf. text of Chapter 8). Taking into 
account this much addition to GNE for allocation to investment, trends 
in the ratios of Gl,, Glp¢ and Gly to GNE were projected. These 
ratios were augmented to allow for capital inflow and applied to column 
45 to obtain columns 61 - 63. 


The ratio H; / GDP was projected graphically to have the following 
trend values beginning with 1961: .3675, .3550, .3490, .3430, .3370, 
.3310, .3250. Using these ratios H, (June 30) was projected 1966-1991. 
A Hjt+5 could then be computed as H;¢+5 — Hje An average half year 
change from t to t+5 could be found by dividing AH;s by 10. The half 
year changes AH,, and AH;,+5 were added to estimate the annual 
change from Jan. 1 to Dec. 31 for year t, AH,. 


Columns (61 + 62 + 63 + 64). 


Chapter 10 — Projection Number Three (PR—3F to PR—3C) 


TABLE 1-F 


The values of the variables in this table were all derived from 
the successive dynamic solutions of the econometric model of Chapter 
9, except for F5. The latter variable is found in Table 3 in the 
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Number 


Appendix to Chapter 10, as an exogenous variable. It is equal to F, 
(col. 6) + 7,4 (col. 10). It proved necessary to treat AH as exogenous 
in this solution, as explained in Chapter 10, and the resulting proj- 
ected values of AH are found in Table 3, col. 12. In the main the 
variables tabulated in Table 1—-F are endogenous. 


TABLE 2-F 


This table is derived from the values in Table 1—F, plus the 
values of Gy, AH and F5 found in Table 3. 


TABLE 1-C 


The variables in this table are mainly endogenous. They are 
derived from the successive dynamic solutions of the econometric mod- 
el. But, as explained in Chapter 10, the solutions were this time con- 
trolled by a government policy which attempted to steer the economy 
toward desired goals. At the same time certain structural corrections 
were made to the model where these seemed necessary. The structural 
corrections may be thought of as partially due to defects in the 
structure of the model, and partly also as a result of policy measures. 


The policy operations and structural corrections are found in 
Table 4 of the Appendix to Chapter 10. 


TABLE 2-C 


This table is derived in the main from Table 1—C, but with Gy 
and AH drawn from Table 3, and with Fj drawn from Table 3 (7; 4) 


and Table 4 (F,). 


Appendix to Chapter 10 


TABLE 3 


The estimates for every five years were derived from Dr. A. Stukel’s 
population projection, assuming net immigration of 50,000 (see 
Appendix E). This projection was approximately linear on a 
semi-logarithmic chart, and hence the annual interpolations in between 
the five year steps were done with compound annual growth rates. 


The values for every five years, starting with 1961, were derived from 
the detailed projection, columns 1—30 of PR—2. The graph of these was 
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approximately linear on a semi-logarithmic chart. The annual interpola- 
tions were accordingly done with compound annual growth rates. 


Projected from 1961 value with compound annual growth rate of 1.7 
per cent. 


The values of Gy developed for PR—2 were used here for the five year 
steps beginning from 1961. Interpolation for annual values was done 
with compound annual growth rates, since Gy was carried along at 4 
per cent of GNP in PR—2, and GNP had been developed by constant 
growth rate procedures. 


Analysis of trends in foreign trade had led to a decision to project F 4 
at a compound annual growth rate of 3 per cent, but to increase this 
rate by about a half a percentage point for each percentage point that 
the growth rate of GNP turned out to exceed 3 per cent. It was felt, 
after discussion of this point with Professor David W. Slater of 
Queen’s University that such levels of exports would be necessary to 
sustain the higher growth rates of GNP on the one hand, and on the 
other hand that the higher growth rates of GNP would promote more 
production and effort in the export industries. In 1962 it was found that 
the level of exports advanced at 4.4 per cent in real terms (F.). (F4 

in DBS, National Accounts 1962, Ottawa, 1963). Hence the 1962 
observed value (F 5-714) was used as an exogenous variable. 

The compound 3 per cent rate was then applied to this 1962 

observed value of F >. 

The ratio Ney, /Ni-y was graphed. It had a long-term downward trend 
reflecting the growth of larger scale production and the need to incorpo- 
rate to arrange finance. This trend was continued, but moderated to 
reach what was felt to be a minimum value of .1000 in 1991. 


The values projected in five year steps for PR—2 were used here. On 
the basis of graphical analysis, interpolation for annual values was 
done with compound annual growth rates. 


Wy, is military pay and allowances deflated by the price level P 
(Table 3-1, col. 13), and is hence based on a purchasing power 
concept. Gy; on the other hand was put directly on a constant price 
basis, for inclusion as a component of G on the expenditure side of the 
accounts. However for our projection it was felt that these two series 
should have roughly the same proportionate moments from year to year. 
Hence Wy, was given its appropriate deflated value for 1961, and then 
was moved forward for the projection by the formula 


(1) Wat = Wwoi X Guise Wy is essential for completing the income 


Gui61 


side of the accounts in constant dollars. An alternative and perhaps 
more fitting approach would be to use Gy, on both sides of the deflated 
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Number 


10 


Ma: 
12 


13 


14-15 


national accounts, with a consequent revision of the price index P. But 
then all of the components of personal income would not have been 
deflated to a purchasing power concept. 


The values used in PR—2, col. 44 were also used here. Interpolation 
to annual values was linear. 


PR—2 values were used, with linear interpolation. 


The 1962 value was used as recorded in National Accounts 1962, 
Ottawa, 1963. The five year values for 1966, 1971, etc. were taken 
directly from PR—2, col. 64. Annual interpolation was linear. 


Annual mid-year inventory stocks were derived by the formula 
(1) H,; = H;,-; + 2 (AH + (AH)-)). Thus with Hj5; as a bench-mark, H; 
could be carried forward from it, with the help of col. 12. 


Both A and F, were altered from their values used in the free projec- 
tion, in an attempt to suit the conditions of the controlled projection. 
The changes made in them are depicted in Table 4, and the results are 
repeated here to give the complete sequence of values as revised 

for PR—3C. 


TABLE 4 


The reasons for the policy operations and structural corrections 
in the controlled projection, are discussed in the text in Chapter 10. 
We present here only an indication of the procedure used. 


Government net revenue (disposable income) eventually became too 
strong, with the growth in GNP. Without a detailed picture of the tax 
system in the model, only the level of this function rather than its slope 
was adjusted. Adjustment of the slope would have been indicative of 
reducing tax rates. Our adjustment would suggest flat rate tax reduc- 
tion or increase in transfer payments. The constant term m, of the 
equation for Y, was given a cumulative downward shift beginning in 
1979. The cumulative shifts for 1981 and 1982 were Am, = -1.000 and 
-1.250, and the values used in the controlled solutions were m, + Am, 
(-.927,618 -1.250 = -2.177,618, for 1982, for example). (Perhaps some 
combination of change in level and slope would have been better, but 
this could only have been done in a meaningful way with a more det- 
ailed tax structure in the model). The differential shift from 1981 to 
1982 was A(Am,) = -.250. In each case an adjustment once made had 

to be maintained and added to, or the economy would have slipped back 
toward its earlier state. 

Again the values are Ab,, the cumulative shifts in government 
consumption (civilian). As mentioned above shifts had to be cumulative, 
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Number 
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for to abandon shifts already made would have let the economy slip 
back toward unsatisfactory conditions. 


Cumulative encouragement to private consumption, again without 
specification of specific means. 

This represents a cumulative discouragement of imports, without 
specifying the means. It could arise just from greater diversification 
and efficiency in Canadian secondary and service industries. 


Exports were sometimes advanced at a pace faster than 3 per cent, to 
keep pace with the more rapidly growing economy in the projection 
operating under government guidance and democratic planning. 


Shifts in the hours equation to offset its linear structure and to bring 
the results in line with the exponential decline of PR—1 and PR—2. 


Beginning in 1970 technical progress was slowed down for a while to 
give the model time to catch up. Had advance experimentation been 
possible this need not have been done. The adjustment could have been 
made with faster increase in demand and perhaps a little more reduc- 
tion in hours. 


These were cumulative adjustments to slow down private investment 
demand which seemed to respond too well to sustained steady growth. 
The labour displacement effect of this investment seemed to become 
much greater then its stimulation of employment through demand. 
Consumer demand apparently would have had to advance much faster to 
absorb the supply effect of the new capital. 
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ECONOMETRIC METHODS USED 
IN ESTIMATING THE GROWTH MODEL 
OF CHAPTER 9 


Purpose and Meaning of Econometrics 


In Chapter 9 we attempted to specify the aggregative or macro behaviour of 
the total economic system, from a long-range growth point of view. Such specifica- 
tion is based on general economic theory, institutional studies, employment 
theory, and of course growth theory such as that outlined in Chapters 2 to 5 in this 
study. Our specification was in terms of relationships of direct cause and effect. 
Each endogenous variable in our total system was expressed as an effect, influenced 
by the most direct, proximate and immediate causes suggested by theory, and then 
subject to practical considerations of manageability, and availability of statistical 
observations. The causal influences might be other endogenous variables, lagged 
endogenous variables, exogenous variables, and finally a random impact or 
disturbance. This latter variable can be assumed to arise from a multitude of lesser 
causal variables which we are forced by economy to omit from our analysis, plus 
the effects of possibly unsystematic or purely random components in the behaviour 
of people and even in the physical universe, plus the effects of aggregation error. 


To make these ideas more concrete, let Y; be an endogenous variable which 
we are attempting to explain as an effect, let Y,; and Y,, be other endogenous 
variables which exert a direct causal influence on Y,, and let Z,, and Z,, be 
predetermined variables (lagged and exogenous) which complete the catalogue of 
major variables which our theory leads us to believe influence Y; directly. Then 
if we can arrange or transform our causal relationship so that it is approximately 
linear in form, we can express the final result as 


CBee Daj sy NPY eret Cielra 1 SinSemt Comm. 


This could be for example a linear formulation of the consumption function ex- 
pressed as equation(1), in the ‘‘Detailed Plan of Growth Model’’ of Chapter 9. The 
subscript r in this equation means that the particular Y or Z variables appear on 
the ‘‘right-hand side’’ of the equation. Those right-hand variables are also the 


causal variables. 
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The same endogenous variable Y, will likely appear in other behaviour 
equations in the model as a direct causal variable. This produces a simultaneous 
interrelatedness among all of the equations of relation in the model. 


Since an endogenous variable is one which is explained and determined 
within the economic system, it follows that there must be as many equations as 
there are endogenous variables in the system. Usually each equation is aimed at 
explaining one endogenous variable. (This rule does not hold however in the case 
of a market, where an equation of demand and an equation of supply jointly deter- 
mine price and quantity, when the market is in equilibrium. There are two equa- 
tions and two unknowns, but there is no equation to explain price. This is however 
a special case, where the more general case could be assumed to be a market in 
disequilibrium, but moving toward equilibrium. In this case we shall have three 
equations, one to explain each ot demand, supply and price.) 


To sum up the situation, we can say that for a complete model of the 
economic system we would have n equations in nY /sG= 1,2, ..05 Dp), where 
usually each equation aims at a direct causal explanation of one of these variables. 
This can be thought of as the ex ante position. But as the equations and the 
endogenous variables interact, the economic system produces a simultaneous 
solution of the equations of the system, a macro general equilibrium. In this 
solution, each Y, takes on the same value simultaneously in every equation, 
everywhere in the system where it appears. This becomes its solution value. These 
simultaneous solution values can be thought of as ex post. They reflect the fact 
that ultimately all endogenous variables are dependent variables, determined by 
the structure and by the independent variables, the Z’s and the u’s. 


The purpose of econometrics is to measure the form and the parameters of 
the direct causal equations of the system, like (1) above. To do this it must 
begin by testing the extended hypotheses of the behaviour of different aspects of 
the economy. These are deduced forward from more primary or elemental axioms or 
hypotheses about unobservable micro-matters, until a breakthrough is made into 
observable micro and macro behaviour. This gradually establishes the form and 
specifications of each equation in the model. This is then followed by the estima- 
tion of all of the parameters in the system, like b,,; and c,, in (1). In the linear 
case these parameters represent the direct marginal rates of influence of the 
causal variables on the endogenous variable being explained. They represent the 
basic, aggregative economic structure. 


Out of this analysis we derive the meaning usually attached to econometrics: 
it is the measurement of economic structure, the measurement of economic 
relationships. But econometrics is really more than measurement, for it helps 
with specification of structure, and then it uses structure, once it has it measured, 
to assist with prediction, projection and policy formulation. 


Approaches to the Estimation of Structure 


The most complete procedures so far developed for estimating economic 
structure are the full information methods. These are known as ‘‘Full Information 


APPENDIX C 2535 


Maximum Likelihood”’ and ‘‘Simultaneous Least Squares’’, and are explained in 
[96], [97], [99], [100]. These methods estimate the parameters of the whole model 
simultaneously, and are in harmony with the general equilibrium or simultaneous 
solution aspects of the economic system. They use all of the information in the 
form of the structure and identity relations of the system, and all of the observed 
data relevant to the system in one ‘massive simultaneous operation. 


These methods are, however, too difficult and costly to use as tools for the 
preliminary testing operations. Fortunately simpler and less costly methods have 
been formulated and because of the limited time and resources available for this 
study, these simpler methods were used for testing and estimating the structure of 
the growth model. In fact it would have been impossible to use the full information 
methods on this model anyhow, since it contained nonlinear terms like N .h. 
Methods for systems which contain nonlinearities are now in the process of 
development. 


The simpler procedures can be classed as single equation methods. Two of 
these methods were used in the estimation of the growth model. They are known 
as classical or ordinary Least Squares (LS), and Two-Stage Least Squares (TL). 


Classical Least Squares (LS) 


This is the method of linear regression and multiple correlation, by means 
of which a linear equation of relation is estimated. By the Markoff theorem on 
least squares (cf. [99]), these estimates are best, linear unbiassed, if the ex- 
planatory variables can be assumed to be fixed numbers, which could remain 
constant in repeated samples of the data. In (1) above, this could be assumed if 
all of the right-hand side variables are exogenous. But in the general case in an 
economic model this could not be assumed. Some of the explanatory variables will 
be endogenous, some lagged endogenous, some exogenous. What effect does this 
have on estimates of general economic relations, made with LS? 


To explore this problem briefly let us use (1) in a simplified notation, and 
with two variables eliminated but still retaining the understanding that it is part 
of a larger system. 


(2yhy¥ SxbY sicZ + cc, +, 


The LS estimates prove to be the same as the estimates obtained by using the 
right-hand side or causal variables as ‘‘instrumental variables’”’ (cf. Klein [100] 
p. 123), to sweep out the random disturbance and obtain estimates of the b’s and 
c’s. To show the effect of this procedure we first eliminate the constant term by 
converting the data to deviations from mean values. Thus 


eae’ a +3 Y,. (There are T observations in our sample of data). 
i=l 


Then we multiply the reduced (2) by y,, and add up over the sample of data, 
obtaining an equation of covariations or moments 
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(4) myyr=bm +C Mzry,+Myy,, Where 
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Similarly, if we multiply reduced (2) by z,,, and add up over the sample of data, we 
obtain 


yryr 


a; 
(S) Moryr = 2 Z ott ot 


(6) Myzr = b Nyrer + c Morzr a Muzr- 


Equations (4) and (6) are the LS normal equations or estimation equations, 
provided we assume that the last term in each of them is zero. These last terms 
represent the covariations of the systematic causal variables with the random 
disturbance. It follows that, if these last terms are in fact not zero, we estimate 
b and c with error or bias. If Z, is a truly exogenous variable, we could assume 
that nature could repeat the experiment over and over again with all Z,, remaining 
fixed at their values in the first experiment, but with all Y;, in the system under- 
going variation from sample to sample, as nature draws out different random 
samples of u,,. Under these conditions over repeated samples the expected value 
E m,,, = 0. Also, since random behaviour in the Y variables must be unrelated to 
variation in the Z, variables (otherwise such behaviour would be systematic, not 
random) we have m,,, 20 aS T > ~. 


It follows that (6) will be a good estimation equation, whether for small or 
large samples. But we realize that for small samples we can except errors, since m,z, 
may have large fluctuations about zero until the sample gets large enough to assume 
cancellation of almost all the pluses and minuses, 


A further interesting possibility is that the error in (6) due to small samples 
will be larger (have larger dispension) the larger are the values (dispension) of u 
relative to Y. Then the higher is the coefficient of correlation R for (2), the lower 
will the small sample error (dispension) tend to be. 


Next we must ask how (4) fares as an equation for estimating the structural 
parameters b and c. To use (4) we must assume m,,, = 0. In doing so we intro- 
duce a small sample error, just as in (6). But now we introduce another source of 
error. For Y, is not an exogenous variable. It is an endogenous variable and 
hence is closely related to Y through other equations in the system. In fact, the 
observed values of Y, are linear functions of all Z’s and all u,’s in the complete 


system of equations. It follows that m,,, contains the variation Se G@ =1,..., 

n), and also all covariations { uyu; (j =1, ...,n, # i). This variation and the 
accompanying covariations will neither have expected values, nor limits as T + ~, 
which approach zero. Thus m,,, will not usually have an expected value of zero 


nor a limit which approaches zero as T > ~. 


This is the source of least squares bias in the estimation of economic 
equations by LS. Like the small sample error, however, this bias will tend to be 
smaller, the smaller is the dispersion of u relative to Y, and hence the larger is 
R. For the smaller is u, the smaller will be m,,,, the cause of the bias. (For a 
more detailed analysis of the LS bias in economic equations the reader is referred 
to Chapter 9 in [9 9] by Jean Bronfenbrenner, now Mrs. Crockett.) 
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Two-Stage Least Squares (TL) 


This method was developed by Professor H. Theil [102]. It is a boon to 
econometrics because of its logic, its understandability, and its ease of computa- 
tion. A limited test by the author [97] suggests that it produces results nearly as 
good (and possibly as good) as the ‘‘limited information maximum likelihood’? 
method [99]. At the same time it is simpler to compute. Its explanation is as 
follows. 


Suppose we substitute for Y, in (2) a variable Y,, which is close to Y,, but 
which is also a linear function of all of the exogenous variables (or predetermined 
variables) in the model. Such a variable would be completely uncorrelated with u 
in (2), except under some conditions when there are lagged Y’s among the Z’s. It 
would accordingly reduce this source of error in estimating b and c. But it might 
introduce another error to the extent that the difference between Y, and 
Y;. affects the size of b. 


The method of finding a Yr in TL is to form the regression of y, on all of the 
z’s in the model. 


(7) y, = P1214... +p,Z, + V, where v is a random residual. Then remove v from 
y,, leaving 


(8) Yr = P42, SF eralan tt PixZ Ko 


Equations (7) and (8) represent the first stage of two-stage least squares. 
The second stage is to estimate the parameters b and c in (2) by ordinary LS, but 
after substituting Y, for Y ,. 


A streamlined formula for computing TL estimates in terms of moment 
matrices M of the variables involved can be set up as follows. Let y, be the 
variable being explained. Let y, be the vector of explanatory or causal endogenous 
variables, and z, the vector of causal predetermined variables, all on the right- 
hand side of the equation. Let z be the vector of all predetermined variables in the 
system. Then the vector of parameters on the right-hand side of equation (2) is 
estimated by 


M M72 M 7 M M2 Maar oi 
(9) (b,c) SMe} MP eM ay ly fer x WIZ SZ MS Vile <2 | 
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The resulting estimates of b and c by TL are consistent. This means that 
all bias is removed as the sample becomes infinite. Their considerable superiority 
over LS, even for small samples, is suggested by tests by the author recorded in 
[96] and [97]. 


Estimation Methods Used for the Growth Model of Chapter 9 


It was possible to do a small amount of testing of alternative hypotheses — 
of exploratory probing and screening — for each equation. This was done by single 
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equation least squares, because of the ease and economy of using this method. 
The limitation of this method may be bome in mind for if the coefficients of 
correlation R are low, one might be rejecting good hypotheses by using this 
method. However, as can be observed in Chapter 9 the R values are all quite high, 
so that perhaps we were relatively safe on this count. 


The single equation testing by LS was done by the International Business 
Machines Company Limited (IBM) on an electronic computer. At the time a variant 
of single equation LS known as Stepwise Least Squares (SWLS) had become 
popular, and because of its availability and economy this was the method selected 
for preliminary testing. 


The basis of SWLS is that for each variable to be explained one uses a 
‘shot gun’’ blast using every conceivable variable that might be relevant. The 
method then proceeds to pick out, step by step, one variable at a time, the 
seemingly best pattern of explanatory variables. At each step the process selects 
that variable which will reduce the unexplained variance of the Y variable being 
explained by the greatest proportion. The F distribution is used as the basis for 
this decision. The process terminates when either all variables have been tried, 
or when no further variable can be found which will reduce the variance unexplained 
by some specified proportion. 


On examination, it appears that this is not the most appropriate LS programme 
to test the econometric model we have constructed despite its economy. In the 
first place it does not give the researcher adequate freedom of choice for testing 
alternative hypotheses regarding combinations of causal variables, once he has 
made his initial choice of what collection of variables to put into the ‘‘shot gun’’. 
The method then proceeds with a mechanical selection of a limited number of 
combinations of causal variables, which may not include certain combinations 
that the researcher might have selected had he been proceeding one hypothesis 
at a time. In fact the econometric researcher will want to be testing successive 
alternative economic hypotheses, each test based to some extent on what went 
before, and combinations which may seem important to him may not fall into the 
mechanical statistical steps selected by this programme. 


A second shortcoming of SWLS from the point of view of econometric testing, 
is its limited selection of goodness of fit tests. The programme does provide the 
standard deviation of the portion of Y not explained by the equation (the 
“‘standard error of estimate’’ of the equation) and the ‘‘student t’’ values for the 
parameters associated with the explanatory variables. Other statistics of goodness 
of fit can be calculated by the researcher from the print-out of the programme, but 
this would be very time consuming for some of the statistics. 


It is now felt that the best LS programme for the econometric researcher is 
one which tests only one economic hypothesis at a time, and which provides the 
full battery of statistical goodness of fit tests suggested below. 


Despite these shortcomings seen in retrospect it is felt that SWLS did a fast 
and economical job of preliminary testing for us, and the experience gained, and 
the results themselves were valuable. 
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On the basis of this preliminary testing by SWLS the specification of causal 
variables to be contained in each equation in the model was decided upon. The 
next step was to estimate these equations in final form by one of the methods of 
simultaneous estimation, free of LS bias. The method selected was two-stage 
least squares (TL). Again the IBM Company did the calculations on an electronic 
computer. For a specified equation, the programme used this time produced 
estimates by single-equation least squares (LS), limited-information maximum 
likelihood (LI), and two-stage least squares (TL). The programme print-out 
included for each fitting the standard error of estimate of the equation, the 
unbiassed standard errors of the regression coefficients, the time series of the 
residuals u, for eachequation, and the value of 52/S’ calculated. from these residuals. 


At the outset of the simultaneous estimation programme, the M,, matrix for 
the model refused to invert, presumably because of too much multi-collinearity or 
parallelism of movement among some of the Z variables. The combinations of 
pairs of Z’s with highest correlations were found, and one or more of the problem 
variables was then removed from M,,, but used elsewhere as needed in the fitting. 
In one run of the estimates the variable t/10 was omitted, while in another run two 
variables t/10 and p; -; were deleted. On top of this particular problem it next 
happened that a small number of the equations estimated by the LI-TL simulta- 
neous estimation programme contained results which were not economically 
meaningful. Some error seemed to have got into the computations at these 
points, and there was not sufficient time or other resources available to experiment 
to find out what the difficulty was. For these equations it was necessary to use 
the original SWLS estimates, or sometimes the new LS results were used because 
they gave more Significant digits. This latter circumstance arose in the case of the 
equation of demand for imports. In retrospect I feel that the problems that arose in 
the estimation of the model were mainly the result of too great a separation of the 
researcher from the computer (the simultaneous equations phase of the calculations 
(LS—LT-—TL) was executed in New York). In a continuing operation, where 
researcher and computing staff are in daily contact, these problems would be dealt 
with as they arose. 


Taking into account the fact that the computations were done at long range, 
and pretty much as a one trial operation, I now feel that we were fortunate indeed 
to have been able to come out of the operation reasonably successfully with a 
complete model. 

In the layout of the final estimated model in Chapter 9 the column headed 
‘‘Method of Estimation’’ tells whether the equation was selected from the SWLS, 
LS, LI or TL results. The final selection was based on criteria of economic 
rationality, followed by criteria of statistical goodness of fit. 


The Battery of Statistical Tests of Goodness of Fit 


In the display of the econometric growth model in Chapter 9, the following 
statistical tests have been, where available, set out accompanying each equation. 
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These are designed to help the researcher and the reader accompany their appraisal 
of the economic rationale of the equation, with a concomitant appraisal of the 
goodness with which the economic hypothesis has matched up with the quantitative 
observations of the economic variables. 


1. t-Statistic. This statistic is formed by dividing an estimated parameter b by 
its unbiassed standard deviation from sampling S(b).’ The t values are placed 
in brackets underneath the numerical estimates of the parameter to which 
they apply. The purpose of the t-statistic and its distribution is to test the 
hypothesis that the parameter is not significantly different from zero. It is 
consequently a statistical test of the economic hypothesis that the associated 
variable does exert a significant causal influence on the variable being 
explained by the equation. 


We find from tables of the t-distribution that for 30 degrees of freedom 
(number of observations less number of parameters in equation) we can reject 
the hypothesis that the parameter b is not significantly different from zero if 


(1) t, = b/ S(b), and if | t, |_> 2.04. In using this rule we take the risk of 
making a Type I error and rejecting a hypothesis when it is true, 5 per cent 
of the times we use ‘it. (This means that we are using the rule at the .05 
significance level). 


2. V: The Coefficient of Variation. This statistic is calculated by the formula 
(2) V =(S/Y) x 100. It is thus the standard error of estimate of the equation, 
as a percentage of the average value of the variable being explained. 
Consequently, V enables us to appraise the size (dispersion) of the random 
component of Y, relative to the average value of Y. 


3. R: The Coefficient of Correlation. This statistic was calculated from the 


formula 
fever 2 2 [$s y2 
GQrRah4= ae _ ee ise = 238.. It is consequently an 
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estimate of the standard deviation of the systematic component of Y to the 
standard deviation of Y. Like V then it appraises, though in a different way, 
the relative proportions of systematic and random variation in Y. When there 
is more than one explanatory variable in the equation, R is called a 
coefficient of multiple correlation. 


4, 57/S?: Von Neumann Ratio. This is the ratio of the mean square successive 
difference to the variance [98]. It is calculated from the formula 


T 
X (uy-uy-1)? 


(4) 6? t=2 ,~—2_- This statistic tests for randomness in the 
ole Te aw T-1 
Siw? 


t=1 


=19 ~ : 
1 § “(b) is the appropriate diagonal element in § 2 (u) times the inverse matrix appearing in (9). This 
formula is only asymptotically exact, as T gets larger and larger. 
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time sequence of u,, that is for lack of serial correlation or autocorrelation. 
Our economic hypothesis is that the equation we are estimating with the 
data contains all of the causal variables which account for systematic 
variation in Y. Hence after these variables have exerted all of their 
systematic influence on Y,, what is left over, u,, should be purely random. 
Should u, on the contrary display a systematic time pattern, rather than a 
random one, then our hypothesis that we have the true or best explanation of 
Y is rejected. It is the function of 67/S? to test the hypothesis that u, has 
a random time pattern. For samples of size T = 31, the hypothesis of lack 
of positive serial correlation (which would be the case for trends or cycles 
in u,) can be accepted at the .05 significance level if 57/S? > 1.48. This is 
a one-tailed test. The hypothesis of lack of any autocorrelation, positive or 
negative, can be accepted at the .05 significance level, if 5 7/S? falls 
between the limits 1.36 and 2.78, for T = 30. This is a two-tailed test. 


A further important aspect of this test is that the presence of serial 
correlation in the population of u, introduces an error into the estimates of 
parameters and their t — values. This error can only be removed by using 
generalized least squares. 


A Suggested Battery of Statistical Tests for Any Econometric 
Estimation Program for an Equation of Relation 


This is presented as an opinion for those who prepare standard programs 
for electronic computers, and is based on the experience of one user of the 
results who has done a modest amount of econometric testing through the years. 
Firstly, the battery presented above has been found to be useful for appraising 
statistical goodness of fit, though each statistic, where relevant, should be 
corrected to its unbiassed form by adjustment for loss of degrees of freedom. 
Secondly, a time series graph of the residuals u, is also a valuable accompaniment 
to the von Neumann ratio. From the graph we may not only be able to see any 
systematic time pattern which occurs, but we may then be able to use the pattern 
observed as an aid to discovering what major systematic cause has been left out 
of the analysis up to this point. Subject to the possible need to change our 
combination of explanatory variables, some such cause must be responsible for 
the systematic pattern of u,. 


Summary of Suggestions about Programme for Single 


Economic Equation of Relation 


The first suggestion is that the program be designed to handle one equation 
at a time, with specifications as determined by the researcher. The second 
suggestion is that the programme arrange for a print-out of the estimates of the 
parameters, plus all of the goodness of fit statistics outlined above, including a 
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time graph of the residuals u,. The detailed print-out of the numerical values of 
the u, will then often be unnecessary, but could be retained as an optional part of 


the programme. 
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APPENDIX E 


POPULATION PROJECTIONS, 
CANADA, 1961—1991 


Dr. A Stukel! 


The Royal Commission on Health Services required population projections 
for Canada for the period 1961 to 1991 in order (1) to assess the extent of health 
services required by Canada’s growing population, (2) to determine the profes- 
sional and other manpower, capital facilities and institutional arrangements 
necessarv for an expanding and changing health services programme, and (3) to 
prepare estimates of the nation’s future income in order to establish Canada’s 
growing ability to pay for the increased health services required by the Canadian 
people, the latter expressed in terms of health expenditure as a proportion of 
Gross National Product, the sum total of all goods and services produced in Canada 
in a given year. 


To meet these requirements the population projections presented in this 
Appendix have been prepared covering the period 1961 to 1991 at quinquennial 
intervals. Separate estimates of population are given providing breakdown by sex, 
age and educational standards. Further projections are presented of mortality rates, 
and fertility rates of women for the period up to 1991. The projections of total 
population are presented on the basis of five different alternatives allowing for the 
following variations of net immigration: zero, 10,000, 25,000, 50,000 and 100,000. 
The population projections used by the Royal Commission on Health Services is 
based on the assumption of net immigration of 50,000.2 The population projections 


1 Dr. A. Stukel is a Senior Statistician with Central Mortgage and Housing Corporation and lectures 
in Advanced Statistics at the University of Ottawa. The author is indebted to: Dr. G.B. Oakland, 
Mr. A.H. LeNeveu, Mr. H.-G. Page, Miss M.E. Fleming and Miss Y. Kasahara of the Dominion 
Bureau of Statistics for their comments and assistance on the mortality and the fertility projec- 
tion. Miss Kasahara was particularly helpful in discussing some methodological points of the 
projection. Miss V. Cross and Miss I. Kilroy of the Dominion Bureau of Statistics handled very 
capably the computational work. 


2 The Royal Commission on Canada’s Economic Prospects assumed net immigration to average 
75,000 per annum. This assumption was based largely on the high levels of net immigration expe- 
rienced in the first post-war decade. Since 1957 net immigration has declined. For this reason 
the Royal Commission on Health Services has used a lower rate of net immigration, 50,000 per 
annum (Royal Commission on Canada’s Economic Prospects, Final Report, Queen’s Printer, 


Ottawa, 1957, p. 103.). 
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are shown in Tables 1 to 14 at the end of this Appendix. The methods used and the 
basic assumptions underlying the projections are described below. 


The population projections referred to in this study for the Royal Commission 
on Health Services differ somewhat from those prepared for the Royal Commission 
on Canada’s Economic Prospects, published in 1957,1! mainly for two reasons: 

(1) availability of more recent and comprehensive data including the results of the 
1961 Census; and (2) some variation in methods used in preparing the population 
projections described in greater detail below. 


Notwithstanding the differences in methods and the more complete data avail- 
able in preparing the population projections presented here, the two sets of 
estimates reflect rather similar long-term trends and growth rates. Table 15 at the 
end of this Appendix presents summary data of population projections both male 
and female, on the assumption of annual net immigration of 50,000 for the period 
1960 to 1980? covering the population projections prepared for the Royal Commission 
on Canada’s Economic Prospects and for the period 1961 to 1981 prepared for the 
Royal Commission on Health Services. 


The first estimate suggests a population increase for the period 1960 to 1980 
of 48.4 per cent as compared with an increase of 54.9 in the second estimate. The 
comparable annual average rate of increase is 2 per cent and 2.2 per cent respec- 
tively covering the two decades for which comparable data are available. 


Partly because of this 0.2 per cent differential in annual growth rates (comp- 
ound) and partly because Canada’s population had reached a greater number in 1961 
than had been anticipated in the population projection prepared for the Royal Com- 
mission on Canada’s Economic Prospects, Canada’s population, as presented in 
this study, may be greater by over two million in 1980.s 


In considering the population projections presented in this study their approx- 
imate character should be borne in mind. Essentially the accuracy of a population 
projection depends to a large extent on the reliability and rationale of the underlying 
assumptions that have been made in preparing the estimates. The assumptions made 
in this study appear to be realistic in the light of present knowledge and data avail- 
able and the resulting population projections may be considered to be conservative 
estimates. Still it would be highly desirable to review the underlying assumptions 
periodically and if changes are indicated, to make the appropriate revisions in the 
population projections presented here. 


Assumpiions 


In making the population projections presented in this Appendix, three vari- 
ables were used: mortality rate, fertility rate and net immigration. Implied in the 


u Hood, Wm.C.,and Scott, A., Output, Labour and Capital in the Canadian Economy, a study pre- 
pared for the Royal Commission on Canada’s Economic Prospects, Ottawa, 1957, Chapter 4, 
pp. 155 to 181. 


2 The population projections for the Royal Commission on Canada’s Economic Prospects extend 
to 1980 while the estimates presented here cover the period upto 1991. 


3 This difference is reduced to over one million if the comparison is made on the basis of net 
immigration of 75,000 per annum as used by the Royal Commission on Canada’s Economic Pros- 
pects and of 50,000 per annum as used by the Royal Commission on Health Services. 
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population projections is the assumption of a certain stability in human behaviour 
as evidenced by past trends. Modifications were introduced where this appeared 
appropriate in the light of changes in the population pattern and experiences in 
countries with similar demographic trends such as the United Kingdom, United 
States (see particularly section on mortality rates discussed below). Other assump- 
tions basic to the population projections presented here include: no global war, 
other major disasters or serious depression. 


Mortality Rates 


Mortality rates have exhibited, in general, a continuous decline for all age 
groups and both sexes since the beginning of vital statistics system in Canada. 
The decline has been especially pronounced for younger ages. The rates for ages 
up to the age of 30 have shown significant convergence. This has been particularly 
true for the first five ages of life. This convergence of rates accompanied by a 
gradual levelling off of the decline can be explained to some extent by the fact that 
the main causes of death in recent years are various accidents which cannot be 
expected to decrease substantially in our technological era. 


When projecting the mortality rates of the last four decades, the following 
factors were taken into account: 


1. the past rate of change 
2. the main causes of death in each age group 


3. the level of mortality rates and their behaviour for each age group in the 
countries which are known to enjoy lower rates compared to Canadian 
experience (Sweden, New Zealand). Account was also taken of the United 
Kingdom and United States experiences and trends. Table 4 gives the mor- 
tality rates used. 


Fertility Rates 


Projections of fertility rates are a difficult undertaking. There is no other 
demographic factor which shows more unpredictable changes. This is particularly 
true for the two main child-bearing age groups: 20—24 and 25-29. 


After explaining the increase in the fertility rates in the late forties as a 
compensation for and postponement from the depression years, the demographers 
were at a loss to account for continuous increase in the rates in the early fifties. 


A gradual decline has been noticeable during the last four decades in fertil- 
ity rates for female ages of 35 and over. This means that the size of the family is 
consolidated earlier than it used to be. A persistent decline of the average age at 
marriage, probably also contributed to such a concentration of births in the younger 
female age groups. Moreover, the fertility rate of females in the age group 30—34 
has also beer. declining during the last six years. 

The three age groups which showed a continuous increase in fertility rates: 
15-19, 20-24 and 25-30, have exhibited a decline in their rate of growth during 
the recent years. It seems that they have just reached their peak. 
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The projections for the future, therefore, follow, in a conservative manner 
the trends and changes noticed during the last decade. The concentration of births 
in the younger age groups coupled with the lower age at marriage is the reason for 
allowing a slight increase for only one age group: 15-19. 


Table 5 gives the fertility rates used in the projections. 


Immigration 


In all post-war years up to 1957, there were more male than female immigrants 
entering Canada. It is also interesting to note that in those years there were more 
males of all ages up to age 50. Since 1957, however, female immigrants are predom- 
inant in all ages over 14. It seems that the immigrants of earlier years have been 
bringing the members of their families to Canada to greater extent than before. Any 
change in government policy which increases immigration will probably reverse the 
pattern of the recent years to approximate the earlier period. 


For projection purposes, the age distribution of immigrants has been assumed 
to be the average of the years 1950-1961, which takes the following pattern (assu- 
ming 100,000 immigrants a year): 


Age Group Male Female Total 
O sp pera h ex Seceirswte amelie tionekete telava oles one 4,533 4,277 8,810 
DSP MES Golo Fob O boop OOD ODO ORO ae 4,174 3,946 8,120 
ICO aa I ae aac esigicne © Suey cro DAGHGHS ld Ulead a 2,858 2,691 5,549 
15 = 19 cece ecccsrccecccnscecees 4,065 3,776 7,841 
DONmn) DA Nteeale cies e okereetetale ove [ovevererar crate 10,209 9,381 19,590 
PAE PAS Ea NAOT Orc RIO OPO Sire 9,069 8,205 17,274 
BO me GA Mehsiausie: crsiere 6 ape aletoners) arerelre cneioce 6,132 5,428 11,560 
DD mal SOE re ceveiie a wie o eireleliotateielevstatare ateretene 3,746 3,360 7,106 
AON FA Aire e ohaveretcn atone lel evenarelia-erel etereie is 2,175 2,011 4,186 
BS at AON oie ahare ee aed aksiav liens avetetaieter ere 1,587 1,592 3,179 
DOU GSA P0ea ai hey Sake Sentosa ais eolaheraaeacions 965 1,300 2,265 
DS SO so: ctiest als SePeagareht atelteuc fedevensiire 637 987 1,624 
(oO Wo Dh, isin biota. orca Cmte oceanic 443 750 1,193 
OSM OO ar erarcieve overt arene e's ePanaletielehale) lene 310 556 866 
AO ast HA Weer tataiee sieve eterere ener e rene eteeneiale 201 371 572 
LSND wa Sravertel ied te keto iaiels foe soyeits seus avers 90 175 265 
OCA ctete aia cs eutteva siete create eer aire 51,194 48,806 100,000 

. i 


Since the age distribution of emigrants is not available, it was assumed to be 
the same as that of the population already in Canada in any given future quinquennium. 


Age and sex distribution of net immigrants was taken to be proportionately the 
same for all levels of net immigration. Mortality and fertility data of immigrants were 
assumed to be the same as those of the native Canadian population. 
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Notation and Methodology Used in the Population Projection 
Notation 


‘P, = population of age i at time t 


M = male population 
F = female population 
‘Pp = M+ 


‘B = born during the year t 
I, = net migration population of age i 
entering country during the year t 
‘d,; = age (i) specific death rate at time t 
‘f, = age specific fertility rate 
i refers to the age group rather than the single years of age except where 


the contrary is self-evident. 


Methodology 


The purpose of the projection was to provide under various net immigration 
assumptions an estimate of population in Canada by five-year age groups and by sex 
at the end of five-year intervals: 1966, 1971, 1976, 1981, 1986 and 1991. 


The following notes on the methodology used retain the actual stages in the 
projection work. 


1. Survivors of the Existing Population 


(i.e. I = O and B =O). The first and also natural task of the projection was to 
arrive at the number of survivors of the present (1961 Census) Canadian population 
at the end of each quinquennium. 


Since the age specific death rates, both past and projected, change very slowly 
within the same age group and with time, the following formula was used to estimate 
survivors of the age group ‘P; at the beginning of the next quinquennium. 


top iae = ‘tp, el ¢ fhe hadi 52 


Note that the age specific mortality rate was taken at the middle of the quin- 


quennium. 


2. Survivorship of the 0 — 4 Age Group 


The formula under (1) could not be used for computing the survivorship of the 
population between ages 0 and 4 because in the past within this group the mortality 
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rates changed significantly from one age to the next, even though in recent years 
they did exhibit a remarkable convergence. The death rates of this age group have 
declined more rapidly than in any other age group. For these reasons, the survivor- 
ship of this group was computed for every age in the group. An additional compli- 
cation arose from the fact that the census age data are given as of the last birthday. 
For example, those reported of age 2 are really all those who just completed their 
second birthday up to those who reached their 3rd birthday on the census date. 

For this reason, somewhat more elaborate formulae were used to compute the sur- 
vivors of this particular group. The following is an example of the scheme used 
using the computation of the June 1966 survivors of age 5 — 9 from 1961 Census 
population of age 0 — 4. 


dae chad ad? ud d,+d Gl wp 
ees os = 1961p st Fas aaah ee 2—3(t- “25 63) (1- “BF teas) 


d 
(ee 4 5 > 65-6 
d, +d d,td 
r? 1-2) 1-24 “Se2-s) (1- “#5 “4 53-4) 


1966p, - 1961p (1-4 

(- a 5} oo ds, 65— , 

1966p, _ 1961p p,(1- 9 272 o1-2) (1 “Ae eae aba Ms ) 
1966p, = 1961p 2(1-8 Sater) (1-5 *62-s)(1- ds,ca-sp 

1966p, = 1961p fe “yt e1-2)(1- -ds, ) 


The formulae can be written in a more generalized form as 


it4 cautoue 
t+Sp = ‘p, aft per CES a ent ee ats 
i+s ir ca 


and for the age group 5 — 9 as a whole: 


i+4 


4 
t+5p - > ‘p dpecue Cao 4 
= i 7 nat lane. itx 
re ri=(0) x=0 1 2 ele 


3. Survivorship of the Newly Born: 


Unlike the preceding two groups, which refer to persons at one point in time, 
the integration of newly born in the existing population must be considered as an 
inflow occurring during a period of time. For this reason the survivorship formulae 
had to be adapted to take into account this peculiarity. The following example 
illustrates the technique used for computing the survivorship at June 1, 1966, of 
those born between June 1, 1961, and June 1, 1966: 
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dea ead d, +d 
1268p - 1961-48 (1d, 1-2) (“951 «2-s) (1-25 % «s-s) 
dertvad +d 
(i- Ay eas)(t- 565-6) 
d, td dtd 
16s; = ita ud oe s) (“2-5 63-4) (1-27 “2- 5-5) 
teas 
te —y— «65-6 
d.+d doh 
age oR. = 1963-48 (I-Yido, 63-4) (14 fe) 5 1 css) (1- “452 05-6) 


d +d 
ceed oe ss 964-58 (1-tdo,o4 O 1 sss) 


1966p - +985-6B (I-Udo, 63-4) 


4. Estimation of the Number of Newly Born 


The number of newly born had to be estimated for every individual year within 
the quinquennium since, as pointed out above, the age specific death rates vary 
significantly from one age to the next during early infancy. 


The number born in a year was derived by applying the age specific fertility 
rates to the corresponding female population. In this way, the number of born was 
estimated by using the formula: 


‘p= 3° tp, tre, 
i=i3 ; 7 
This formula could be applied only for the year at the beginning of each 
quinquennium when F, is available. For the intervening years a kind of interpo- 


lation had to be used. 


For this purpose it was decided to use the Newton interpolation formula: 


*B = OR + eAb +2554) UprieGe ees Aceh!) 
where x represents the years in the quinquennium expressed as its fractions (1/5, 
2/5, 3/5 and 4/5) and A represents the differences between Bo’s of subsequent 
quinquennia. 

For the last two quinquennia of the projection only the first and second 
differences were used, because the ones of the third degree were not available. 


The next step was to split the number of newly born children into male and 
female groups. The ratio of male to female among the newly born shows a remark- 
able constancy. The average proportion of males in Canada during the last 40 years 
was .513951 and this ratio was used in the projection. 
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5. Net Immigration 
The population is affected by three components of change: 
a) aging, 
b) reproduction, and 
c) inflow of immigrants. 


To estimate the number of immigrants belonging to a specific age at the end 
of a quinquennial period requires aggregation of persons entering and leaving each 
‘fage year’’. As an example, the immigrant population of age seven at the end of a 
quinquennium consists of the survivors of the following groups: 


a) One half of the immigrants of age two and three entering country during the 
first year of the quinquennium, 


b) one half of the immigrants of age three and four entering country during the 
second year of the quinquennium, 


c) one half of the immigrants of age four and five entering country during the 
third year of the quinquennium, 


d) one half of the immigrants of age five and six entering country during the 
fourth year of the quinquennium, 


e) one half of the immigrants of age six and seven entering country during the 
fifth year of the quinquennium. 


The above groupings can be stated in the following formula which also takes 


account of the mortality factor. 
+d 5 
3 ta) (1-4s-5,103)? Oe 3 : 7) 


2+ wel ( “33** ten) (: mee 

‘ sty) cn “1 se414) (1-d5-»,t+3) (1 -“s2u4y) 
Lets -ds~0,t+3 )(- “538404 
Hon ZC -ds-0,t03) (1-“$=2t04%4) 


a beers d 
Napsets | § a) (“#2 tai) 


No time subscripts for I,’s are necessary since it is assumed that: 
a) the same number of net immigrants enter the country each year and that 
b) they have the same age distribution. 


For the age groups beyond the 0—9 age interval, the survivorship and accumu- 
lation formulae of immigrants entering the country during the quinquennium became 
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computationally less heavy. Consider age group 20—24 at the end of a quinquennium. 
It consists of survivors composed of the following single ages: 
Ig9-24 = CAlistlrotli7t Ligtl: otl2 0) (lee) (1-d)* 

+(% Ty 6thi tig tli ot 12 ot 21) i) (1-d)° 

+ CAL, 7+ igtly ota 9+ Io 14122) Gay) (1-d)? 

+ (“1,9 +]1 otl2 otI 1 +12 2tI23) C=.) (1-d)* 


+ (Aly o tla o tI 21 ta 2tI2 3t124) (1-9) 


This can be simplified into: 


In0-24 = (1-3) (1-d)* ([ys—19 —“list%laol 

+ I- §) -d)? Was—10-Gist lig) + I20t%l21)1 

+ -$) (1-d)?- Was 19-Qistlist¥sli7) + U2 otlo1 tle 2)] 

+ (1- 5) (1-d) [[1s_19- Cistlr6tls 7t%lig) + (2otloitls 2t%l23)] 

+ (1- $) His—10- Gistlistliztligt¥lio) + (2otta1 te 2t123+%4l24)I 


which equals to: 


5 
Eafe or re 
Ipgo—24 =lis—19 U-%dis—19) 1 Cw eis—19) 


4 


- (1-4ad1 5-10), 


5—y 
I Mes Gibeatelis eps 510)0, 
: 1S ee ae 


4 
+ %(1-4d15_ 19) x lise, (—tissioy, 7 
4 eo4 
1-(1-d29_ 
- (1-%d2 9-24) ye lz0+y Se Se Et Se 


4 
+ % (1-'Ad, 0-24) 2 leooty (i-dnge = 


This last formula was used in computing the immigrant survivors which were 
in the age group at the beginning of the subsequent quinquennium. 
6. In the projection, the immigrants were added at the end of each subsequent 
quinquennium to the population already in Canada and treated from then on in res- 
pect to the mortality and fertility rates as the part of it. 
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TABLE 16 


POPULATION PROJ ECTIONS’, CANADA, ROYAL COMMISSION ON 
CANADA’S ECONOMIC PROSPECTS, 1960 TO 1980, 
AND ROYAL COMMISSION ON HEALTH SERVICES, 1961 TO 1991. 
(Thousands of Persons) 


Royal Commission on Royal Commission on 
Year Canada’s Economic Prospects Health Services 


Male Female Total Male Total 


8,780.3 | 8,586.3 | 17,3666 


9,218.9 9,019.4 | 18,238.2 


9,703.1 9,510.9 | 19,215.0 
10,229.5 | 10,067.0 | 20,296.5 


EDO} weve ctelsie tos: cereus 10,676.3 10,482.5 | 21,1588 
LUTE ee, fot sn Oe A heuniee 11,360.4 11,229.1 22,589.5 
LO 7S) Siete vaste. ctere les ss | 11,758.1 11,556.1 23,314.2 
VOT Giese eee ee rates 12,671.8 12,561.7 25,2335 
19BOr. Se oS sites. -- | 12,981.5 12,791.6 25,7731 
POS He ate lerteiev'stetenches 14,173.1 14,073.6 28,246.7 
PISO) Stiles so creietens ; - =_ - 15,819.8 15,726.01 31,545.9 
1991 eeeevend eoeeeeve —_ ==. =—_= 17,600.8 17,505.9 35,106.7 
Increase Over Period — Per cent 
1960—80........0. 47.8 49.0 48.4 
L96T—80 etic see oe 53.7 56.0 54.9 


Annual Average Increase — Per cent 


1960-80.......... 20 
ISOLA STE bates sas 


2.0 2.0 


22 | 233) 2.2 


1 
Assuming annual net immigration of 50,000. 


Source: Royal Commission on Canada’s Economic Prospects, Output, Labour and Capital in the 
Canadian Economy, Hood, Wm. C., Scott, Anthony, Ottawa, 1957, Chapter 4, Appendix 
A., Dominion Bureau of Statistics, Census of Canada, 1961, Volume 1, Part 2, Ottawa, 
1962,and Table 10 of this Appendix, 
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